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Preface 


Introduction 

This manual provides detailed information for advanced users, consultants, and 
programmers. This manual has the following parts, chapters, and appendices: 

• Part I , VT520 Video Terminal 

• Chapter 1, Overview 

• Chapter 2, Set-Up 

• Chapter 3, Desktop Features 

• Part II, VT520 ANSI Mode 

• Chapter 4, ANSI Control Functions Summary 

• Chapter 5, ANSI Control Functions 

• Chapter 6, SCO Console Emulation 

• Chapter 7, Character Sets 

• Chapter 8, Keyboard Processing 

• Chapter 9, Communications 

• Chapter 10, Printer Port 

• Part III, VT520 ASCII Emulation 

• Chapter 11, ASCII Emulations and Control Functions 

• Chapter 12, ASCI I Escape Sequences 

• Chapter 13, Defining and Loading ASCII Character Fonts 

• Appendix A, VT Keyboard Legend Data 

• Appendix B, Enhanced PC Keyboards 

• Appendix C, ASCI I Keycodes and Local Functions 

• Appendix D, VT520 Termcap Data 

• Appendix E, ANSI Control Function Index 



Conventions 


The following conventions are used in this manual: 


Set-Up features 

I Alt/Ctrl/Print Screen 


Characters in control 
functions 


Parameters 

Note 


Terminal Set-Up menu selections appear in boldface type. 

Multiple keys are separated by a slash (/) and should be 
pressed in combination. That is, all three keysQ |Ctrl| , and 
I Print ScreerT] are pressed down at the same ti me. 

Control function characters are in boldface type. Below 
each character is a column/row number that indicates the 
character's position in a standard code table. For example: 

ESC # 6 Control function 

1/11 2/3 3/6 Column/row numbers 

Parameters appear in italic type. 

Provides general information. 


How to Use This Manual 

The VT520 Video Terminal Programmer Information is written for four audiences: 
an advanced user, who needs to know more about the terminal Set-Up features; 
a programmer, who develops application programs; a software product support 
person, who provides assistance to application programmers and users; and a 
hardware systems engineer, who need more information on terminal connections. 

Advanced User 

If you have read the VT520 Video Terminal Installation and Operating 
Information manual and need more information on the the terminal Set-Up 
features, you may wish to refer to the following: 

< Index 

• Chapter 1— Overview— Provides a brief summary of the product. 

• Chapter 2— Set-Up— Describes each entry in the Set-Up menus in the order 
that is displayed in the terminal. 

• Chapter 3— Desktop Features— Provides a more in-depth description of the 
desktop features of the terminal. 

• Chapter 6— Keyboard Processing— Describes the differences in the types 
of keyboard layouts supported, local functions, and accessibility aids. 

Programmer 

If you are using ANSI control functions for your program, then you may wish to 
start with Part II of the manual : 

• Chapter 4— ANSI Control Function Summary— Provides a tutorial 
section on Control Functions and information on designing and down-line 
loading a Soft Character set (soft font). I n this chapter, the Control Functions 
are grouped according to the task to be performed. The information on each 
Control Function is very brief. If you need more information, the mnemonic 
at the end of the line item refers to a command section in Chapter 5. 

• Chapter 5— ANSI Control Functions— Provides in-depth information on 
each control function listed in alphabetic order according to the mnemonic. 

• Chapter 2— Set-Up— Lists the Set-Up factory defaults at the end of this 
chapter, with their host control code mnemonic. 
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• Chapter 6— Keyboard Processing— Describes the keyboard layouts, 
keyboard-to-host interface, keypad sequences, local functions, LEDs controls, 
languages, accents, scan codes, and control codes. 

• Chapter 9— Communications— Describes the serial communications from 
the terminal to the host ports and the hardware and software handshaking. 

• Chapter 10— Printer Port— Describes the parallel printer port and the 
switching sequences for the modes supported. 

• Appendix A— VT Keyboard Legend Data 

• Appendix B— Enhanced PC Keyboard Legend Data 

• Appendix D—VT500Termcap Data 

If you are developing a application program for a SCO Console then you may 
wish to refer to: 

• Chapter 6— SCO Console Emulation— Describes the SCO Console mode, 
including the Control Functions relative to the SCO Console applications. 

If you are using ASCII control functions for your program, then you may wish to 
start with Part 1 1 1 of the manual : 

• Chapter 11— ASCII Emulations and Control Functions— Provides an 
overview of the ASCI I emulation, the coding notation, and the symbols used 
in the ASCI I sequence tables. 

• Chapter 12— ASCII Escape Sequences— Summarizes the ASCI I escape 
and control sequences for the various ASCI I emulation modes, according to 
the task to be performed. 

• Chapter 13— Defining and Loading ASCII Character Fonts - Provides 
specific information on loading font banks and designing an ASCII character 
font. 

• Appendix C— ASCII Keycodesand Local Functions 
Software Product Support 

If you are helping a user or programmer with an application, then you may wish 
to refer to the fol I owl ng: 

• Appendix E— ANSI Control Function Index— Lists the control functions 
by their final character, which makes them easier to find in a program. The 
mnemonic at the end of the line item refers to a command in Chapter 5, listed 
in alphabetic order. 

• Index— Lists control functions by mnemonic or by name and lists other 
subjects by topic. 

• Chapter 5— ANSI Control Functions— Provides in-depth information on 
specific control functions. 

• Chapter 6— Keyboard Processing— Lists the scan codes Make and Break 
sequences. 

• Appendix D— VT500 Termcap Data— Provides the Termcap information for 
ANSI emulations. 
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Hardware Systems Engineer 

If you are helping a user to install the terminal or to operate within a specific 

environment, then you may wish to refer to the following: 

• Index— Search by topic. 

• Chapter 1— Overview Provides a brief summary of the product. 

• Chapter 2— Set-Up Describes each entry in the order that is displayed in 
the terminal, starting with the Actions menu and lists the modes supported. 
Also lists the Set-Up factory defaults. 

• Chapter 9— Communications— Describes the serial communications from 
the terminal to the host ports, pin numbers and signals, and the hardware 
and software handshaking. 

• Chapter 10— Printer Port— Describes the parallel printer port, pin numbers 
and signals, and modes supported. 
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Parti 

VT520 Video Terminal 


This part includes the following chapters: 

• Chapter 1, Overview 

• Chapter 2, Set-Up 

• Chapter 3, Desktop Features 
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Overview 


1.1 Introduction 

The VT520 is a low-cost, multi -session, text video terminal featuring enhanced 
keyboard and communications flexibility, providing up to four sessions at a time. 
Two or more sessions can be assigned to the same communication port when 
Terminal Device/Session Management Protocol (TD/SMP) is used to multiplex the 
sessions. Each session has its own framed window, window title, and icon name. 

The VT520 has a define key editor that allows you to reprogram any key on the 
keyboard. 

The VT525 color terminal allows you to assign different colors to the various 
windows and to combinations of character attributes. You can select colors from 
color look-up tables or create your own color combinations. Unless specifically 
mentioned in this manual the term VT520 also refers to the VT525 color model. 

The product has a 25-pin stacked male/female RS-232 connector (EIA-232), 
two 6-pin EIA-423 (MMJ ) connectors, and a Centronics parallel connector. The 
RS-232 and the EIA-423 ports are used. 

The VT520 also has power management features that exceed the Environmental 
Protection Agency (EPA) Energy Star requirements for saving energy. 

1.2 Communications Features 

The terminal provides: 

• Three bidirectional, asynchronous serial communication ports; one of which 
(Comm 3) can be used for a local printer. 

• Baud rates from 300 to 115.2K baud 

• Centronics parallel printer port 

• 25-pin serial connectors 

• Two MMJ serial connectors 

• Expanded flow control options: 

- Software flow control using XON/XOFF or XPC 

- Flardwareflow control using DTR/DSR 
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1.3 Keyboard Features 


1.3 Keyboard Features 

The VT520 offers a choice of two keyboard layouts— a VT keyboard layout (LK411) 
or an enhanced PC keyboard layout (PCXAL). The VT keyboard (Figure 1-1) and 
the PC keyboard (Figure 1-2) differ in the placement of some of the keys, like 
the Control key. A VT keyboard has 20 function keys, JfTJ through [f 2 ^, above the 
main keypad, while a PC keyboard has 12 function keys, JfTJ through |fi 2 | . 

Figure 1-1 Sample VT Keyboard Layout 


CZ) cz> 

[Ol ^ 






MA-1520a-92.PS 


Figure 1-2 Sample PC Keyboard Layout 
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1 .3 Keyboard Features 


The keyboard has the following features: 

• An IBM PS/2-compatible 6-pin mini DIN connector. 

• Keyboard keys that can be reprogrammed to send single characters, to send 
character sequences, or to invoke local functions (Hold, Copy and Paste, 
Remove, Insert, Print Page, Toggle Autoprint, Set-Up, Break, and soon). 

• A local user-defined key editor. Key definitions can be saved in nonvolatile 
memory. 

• Eight levels of user-defined function keys using any combination of Shift, 
Control, and Alt. 

• 971 bytes of nonvolatile memory available for custom user-defined keys 
(UDKs)/Session, which cannot be reallocated. The maximum length for a 
UDK definition is 255 bytes. 

1.4 Printer Port Features 

The terminal has the following printer port features: 

• A Centronics parallel printer port. 

• I BM ProPrinter support. 

• Bidirectional serial communication ports. 

• Baud rates from 300 to 115.2K baud. 

• Null characters that can pass as data to the printer port. 

1.5 Display and Text Capabilities 

The terminal has both ANSI and ASCI I display and text processing capabilities. 

The features of each are listed below. 


1.5.1 ANSI 

• Macro capability 

• Display: 26, 42, or 53 data lines 

• Selectable page size: 24, 25, 36, 42, 48, 50, or 72 lines 

• Full status line (occupies one data line) 

• Separate keyboard indicator line 

• Three pages of 24 I i nes 

• SCO Console mode 

1.5.2 ASCII 


• Terminal emulations: 

WYSE: 325 (color model only), 50, 50-F, 60 native, 160 text only, 120, 150, 
PCTerm 

Televideo: TVI 950, 925, 910-F 
Applied Digital Data Systems: ADDS A2 

• Dim and invisible character attributes 
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1.6 Enhanced Set-Up 

1.6 Enhanced Set-Up 

The terminal provides an enhanced menu-based Set-Up, allowing common 
features to be accessed easily from a single screen. All Set-Up features are host 
controllable to allow remote configuration. The terminal also has a means to lock 
out the local setup key. 

Set-Up menus are available in English, French, German, Italian, or Spanish. For 
details, see Chapter 2, Set-Up. 

1.7 Desktop Productivity Features 

The terminal has the following desktop productivity features: 

• Local copy and paste (not available in PCTerm mode) 

• Time of day clock (host or locally set, no battery back up) 

• Desktop calculator with decimal, octal, and hex conversions 

• Display character set tables. 

• Review previous data lines. 

For details, see Chapter 3, Desktop Features. 

1 .8 Character Set Support 

In addition to the traditional Digital graphic character sets (DEC Multinational, 
NRCS, and so on), the VT520 supports Cyrillic, Greek, Flebrew, Turkish, most 
Eastern European languages, and PC character sets. For details, see Chapter 7, 
Character Sets. 

1.9 Ergonomics (Human Factors) Features 

The terminal is designed to provide a high-quality human interface and long- 
term reliability at low cost. The VT520 offers 72 FIz refresh, full overscan. The 
terminal has the following features: 

• 35.5 cm (14 in) flat face, antiglare CRT screen 

• I mproved resolution of 802 x 480 pixels. (The mono VT520 also has 800 x 
432 with overscan.) 

• 72 FIz refresh 

• Overscan^ 

• Additional fonts (see Table 1-1) 

• Tilt/swivel base 

• Choice of keyboards 

• Accessibility aids 


^ Not available in color model. 
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1.9 Ergonomics (Human Factors) Features 


Table 1-1 

VT520/25 Font Sizes 


80 Columns 

132 Columns 

Maximum Number of Lines 

10 X 16 

6 X 16 

26 lines -I- keyboard indicator line 

10 X 10 

6 X 10 

42 lines -I- keyboard indicator line 

10 X 8 

6x8 

53 lines -I- keyboard indicator line 


1.10 Field-Upgradable Firmware 

All VT520 mcxJels include support for a 4 Mbit (512 KByte) ROM cartridge option 
The base unit comes with a factory-installed ROM. The ROM cartridge connector 
is protected by a ROM cartridge cover. To install new code, the ROM cartridge 
cover is removed, and a ROM cartridge with attached cover is plugged into the 
ROM connector. The new code completely supersedes the factory-installed ROM 
code. It does not overlay or extend the factory code. 

Note 

If you service the terminal with a ROM cartridge installed, turn the 
power Off, and remove and save the ROM cartridge to put it on the new 
terminal. 


To install a ROM cartridge with new firmware, use the following steps: 

1. Turn the power off before installing the ROM cartridge. 

2. Turn the power on and press ] F3 | . 

3. Select Actions > Restore factory defaults and press | Return | . 

4. Select Sessions > Save all sessions and press | Return | . 

The installation is now complete. When you power-on the terminal, the message 
"ROM card active" is displayed in the upper-left corner of the display. Note that 
steps 3 and 4 are necessary to initialize the terminal's non-volatile memory for 
use with the ROM cartridge firmware. Failure to perform these steps may cause 
the terminal to report an NVR error. 
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1.11 Comparison with previous VTTerminais 

1.11 Comparison with previous VT Terminais 

The VT520 is functionally compatible with other ANSI products with the 
following exceptions: 

< Terminal ID 

The Primary Device Attributes can report additional extensions to cover 
new features. See Chapter 4 for a summary of the control functions. The 
Secondary Device Attributes are different. 

VT520 CSI > 64 ; Pv ; 0 c 

VT525 CSI > 65 ; Pv ; 0 c 

Where Pv is the firmware version number. 

< Dynamically Redefinable Character Set (DRCS) Fonts 

The VT520 has four buffers, which can load up to two dynamically redefinabi 
character sets, each with an 80-column font and a 132-column font. 

< Keyboards 

VT420 keyboards cannot be used on the VT520; however, the VT520 can 
emulate the VT420 keyboard behavior when configured accordingly. 

< Four Sessions 

The VT520 is a multi-session terminal. You can have up to four 
sessions enabled. More than one session can be established on the same 
communication port. 

• PC Character Sets 

PC character sets are available in PC Term and SCO Console mode only. 
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Set-Up 


This chapter describes VT520 Set-Up features. Set-Up is used to examine or 
change terminai operating features, such as transmit/receive speeds, type of 
cursor, or key definitions. 

2.1 Entering Set-Up 

You enter Set-Up by pressing the key designated as the Set-Up key. Pressing this 
key aiternateiy piaces the terminai in Set-Up mode or returns it to the operating 
mode. 


On a . . . 

The Set-Up key is . . . 

VT keyboard 

[F3| on the top row. 

SCO Console mode 

1 Caps Lock |F3| 

PC keyboard 

1 Caps Lock 1 Print Screen | 


or |Alt| Print Screen |. 


Figure 2-1 Set-Up 
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Actions 


Session ► 

Display ► 

Color ► 

T er^m i na i typs ► 

ASCii emulation ► 

ICeybciar-d ► 

Communication ► 

Modem ► 

Printer ► 

T abs . . . 

Set-Up ianguage ► 

0 On-iine 

Save settings 
Restore settings 
Exi t Set-Up 

MA049193.GRA 

The Set-Up dispiay consists of puii-right menus. You can move back and forth 
with the arrow keys. Pressing | Enter] , | Return | , [b^ , or | Select | invokes the action or 
setting for the current menu item. 

The Set-Up function may be reassigned to other key combinations or can be 
disabied it for iocai entry into Set-Up. When you press as the first key 
after the terminai is powered on, you a i ways enter Set-Up, regardiess of which 
keyboard you use or how g is defined. 


Clear displaj/ 

Clear communications 
Reset this session 
Restore factory defaults 

Clock 

Calculator 

Show character sets 
Banner message ... 
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2.1.1 Effects of Entering Set-Up 

Placing the terminal in Set-Up mode causes no loss of data if a Flow Control 
protocol is in use on the communications port. The first Set-Up menu is displayed 
on the screen. Upon exiting Set-Up, the previous text is restored. 

Entering Set-Up has the following side effects: 

• Any compose sequence in progress is aborted and the keyboard is unlocked. 

• A Set-Up Summary Line is displayed. 

• Press I Shift I to show the I ndicator Status Line. 

• Printer operations are suspended and are resumed upon exiting Set-Up. 

2.1.2 Set-Up Languages 

The VT520 Set-Up menus can be displayed in five languages using a Set-Up 
feature. A menu allows you to choose the language in which all subsequent 
Set-Up menus and displays are written. Selections from this Set-Up language 
menu (Figure 2-2) take effect immediately. This feature can also be invoked by 
DECSSL. 


Figure 2-2 Set-Up Language Selection 


Set-Up 


Actions 

► 

Session 

► 

Disolav 

► 

Color 

► 

T erm i na 1 type 

► 

ASCII emulation 

► 

ICeybtjand 

► 

Communication 

► 

Modem 


Pn inter 
Tabs. . . 

► 


0 On-line 
Save settings 
Restore settings 
Exit Set-Up 


Set-Up language 


English 

Franfais 

Deutsch 

Espariol 

Italiano 


2.1.3 Power-On Settings and Defaults 

The VT520 terminal stores many of its feature settings in nonvolatile memory 
(NVM). Nonvolatile memory retains these settings even when power is shut 
off. I n addition to storing operator-selected features, the terminal retains the 
factory default settings in permanent memory. By using Set-Up, you can modify 
individual terminal features, recall the feature settings stored in nonvolatile 
memory, or recall the factory default settings. 

In this chapter, the defaults are shown with a solid bullet (•) in lists and in 

boldface in text. 
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2.1 .4 Self-test Error Messages 

At power-up, the VT520 terminal executes a series of self-tests, displays a 
message indicating whether the self-tests were successful, and displays a banner 
message. (To change the banner message, see Section 2.4.6.) 

If the self-tests detect an error, one of the following messages is displayed on the 
terminal in place of "Selftest OK." 


Table 2-1 Error Messages 


Message 

Meaning 

NVR Error - 1 

A firmware update, or loss of power while 
writing to the NVR during a Save settings 
process may cause this error. Try Actions > 
Recaii factory defauits followed by Session > 
Save settings for aii . 

RS-232 Port Data Error - 2 

Communications problem inside terminal. 
Call for service. 

RS-232 Port Controls Error - 3 

Communications problem inside terminal. 
Call for service. 

DEC-423 Port Error - 5 

Communications problem inside terminal. 
Call for service. 

Parallel Port Error - 6 

Communications problem inside terminal. 
Call for service. 

ROM Cartridge Error - 7 

Turn the terminal off, and make sure the ROM 
cartridge is seated firmly on its connector pins. 
Turn the terminal on. If the problem continues, 
try another ROM cartridge. If the new ROM 
cartridge does not work, the problem is inside 
the terminal; in which case, call for service. 

Keyboard Error - 8 

Turn the terminal off, and make sure the 
keyboard cable is plugged in. Turn the terminal 
on. If the problem continues, try another 
keyboard. 1 f the new keyboard does not work, 
the problem is inside the terminal; in which 
case, call for service. 


2.1.5 Context Sensitivity 

On the screen, a check box 0 or radio button (•) indicates the current user 
selection and normally reflects the operating state of the terminal. 

Certain feature selections overlap and could contradict each other, so they cannot 
be active at the same time. These are called content sensitive features, which are 
displayed with the dim video attribute in Set-Up. Example: 

You cannot select Comm3 as a printer port if it is selected as a 
communications port. 

Table 2-2 lists the set-up features that are context sensitive. 
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Table 2-2 Context Sensitive Set-Up Features 



Menu Item 

Dimmed when . . . 

Session > 

Pages per session Page 
memory allocation 

Page selection exceed the number of unassigned 
pages available. 

Display > 

Lines per screen 
Lines per page 

Sizes are not available based on the current page 
memory allocation. 

WYSE is selected; use ASCII emulation > Data 
lines and Pages. 


Cursor direction 

Keyboard language is not Hebrew. 


Energy saver 

CRT saver = never is selected. 


Overscan 

Terminal is a color terminal. 

Color > 

ASCII color mode. Reverse 
and blank attributes, and 
Intensity attributes 

Emulation mode is set to other than an ASCI I 
terminal emulation. 


Alternate text colors... 

Select color mode is other than Alternate color. 


Select color mode 

Terminal type > Emulation mode is other than a 
VT or SCO console. 

Terminal type > 

Terminal ID to host 

Terminal type > Emulation mode is other than a 
VT or SCO console. 


\J\ 7-bit NRCS characters 

Emulation mode is set to VT100A/T52; or 

Communication > Word size is 7-bits; or no 
8-bit NRC set exists for the keyboard language. 

ASCII emulation > 


Terminal type> Emulation mode is set to VT or 

SCO console. 


TVI page-flip 

Terminal type > Emulation mode is other than 
TVI. 

Keyboard > 

Key encoding > 
Character, Scan code and 
Key position 

ASCII emulation is selected, or a PC keyboard is 
connected. 


Data processing keys 

A PC keyboard is connected. 


Map PC keyboard to VT 

The keyboard is not a PC keyboard. 

Communication > 

Port select Comm3 

Comm3 is selected as a communications port. (It 
can be either a comm port or a printer port but not 
both.) 


Half duplex 

The host Communication > Port select is set to 
Sl^omm2. 


Transmit flow control > 
DSR and Both 

The Modem > Enable modem control is selected. 


Receive flow control > 
DTR and Both 

The Modem > Enable modem control is selected. 

Modem > 

Disconnect delay and 
Modem speed 

The Modem > Enable modem control is not 

selected. 

Printer > 

Serial print speed, 

2-way communication. 
Transmit flow control. 
Receive flow control. Word 
size. Parity, and Stop bits 

The Communication > Port select is set to one of 

the Print = parallel selections. 


DEC/ISO char sets 

IBM ProPrinter is selected. 


PC character sets 

DEC ANSI printer is selected. 


Print mode> Controller 

Display > Show control characters is selected. 
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2.1.6 Set-Up Summary Line 

The Set-Up Summary Line (Figure 2-3) shows the important set-up features that 
affect whether the terminal can successfully communicate with the host. If the 
terminal is not working, the Set-Up Summary Line allows you to quickly verify if 
the communication features are set appropriately. The summary line is displayed 
below the last data line, where the status line would normally appear. 


Figure 2-3 Set-Up Summary Line 
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The Set-Up Summary Line contains the following set-up information extracted 
from the Set-Up displays. 


Item 

Information Displayed 

Communication Feature 

o 

Sl=comml 

Port selected: comml, comm2, or comm3 

e 

9600 

Transmit speed: 9600 baud 


N 

Parity: N=none, E=even, 0=odd, M=mark, 
S=space 


8 

Word size: 7 or 8 bits 


1 

Stop bits: 1 or 2 bits 

e 

ISO Latin-1 

Default character set or 
PC set in PCTerm mode 

o 

North American 

Keyboard language 

© 

VT520 

Emulation mode 

© 

V2.1 

Firmware version 


The summary line is visible whenever the terminal is in Set-Up, except under the 
following conditions: 

• You press a | Shift | key. Pressing either | Shift | key causes the normal I ndicator 
Status Line to replace the Set-Up Summary Line. 

• The Set-Up Summary line is temporarily replaced by an error or status 
message from the terminal. I n this case, the error or status message is shown 
in place of the Set-Up Summary line until you type another key. 

The Set-Up Summary Line appears in the currently selected set-up language. 

2.1 .7 Set-Up Status Messages 

The Status or Set-Up Summary line is sometimes replaced by a Set-Up status 
message until the next user keystroke. Set-Up status messages are displayed 
whenever the effect of a set-up action would not otherwise be apparent. Example: 
"Done" is displayed after the Reset terminal action has completed. 

The following are set-up status messages: 

• Done 

• NVR Error 

• I ncompatible settings not restored - check pages per session and lines per 
page 
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• I ncompatible settings not restored - check comm port selection 

• Page memory reallocated 

• Sessions not enabled - No Session Management response from host 

• Session #terminated abnormally 

• I nsufficient terminal resources to open Session 

• Sessions not enabled - Unable to run with host Session Management version 

• Session open request pending 

• Session opened 

• No response from host for Session Management 

• Data overrun occurred on Session # 

• Sessions not enabled - Sessions not selected 

• Session #terminated normally 

• I nsufficient host resources to open Session 

• Sessions disabled 

• Sessions enabled - Restoring previous sessions 

Set-Up functions that require additional time to process display the message 
"Please wait" until they have completed. Save settings for all and Restore 
settings for all display this message. 

2.1.8 Status Line 

The VT520 terminal has a status display with the following features: 

• The clock time appears on the status display if the local clock has been 
initialized since the terminal was last powered on. 

• I n the ASCI I emulation modes, the host-writable status line becomes the 
WYSE Editing status line. 

• When enabled, the Accessibility Aids feature ("sticky keys") displays icons in 
the Keyboard Indicator line. For details, see Section 8.11.2. 

The VT520 Indicator status line includes the Active Position Indicator, Printer 
Status Indicator, Modem Status Indicator, and local clock time in the desired 
format. Example: 

1(24,008) Printer: None Modem: DSR 3:15 PM 

2.1.9 Keyboard Indicator Line 

The Keyboard I ndicator Line has the following features: 

• It is displayed in the Set-Up language. 

• It has active keyboard layout. Nothing is displayed for Group 1. "G2" is 
displayed for Group 2, along with a small icon representing the right side of 
the top of the keycap. (To see this icon, press | ctri/Ait/F 2 1 . To return from Group 
2, press | Ctrl/Alt/F1 | .) 

• For Greek, Flebrew, and Russian, "G2" is replaced by "Grk", "Fleb", and "Rus", 
respectively. 
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• Visible bell— This feature flashes a bell ringing font whenever a sound is 
generated. 

• When the Num Lock state is active on an EPC keyboard, "Num Lock" is 
displayed. 

• When an EPC keyboard is operating in VT style, "VT" is displayed in place of 
the Num Lock indicator. 

• In French and Spanish, an icon replaces the word "Lock" on the indicator line. 
Example: 

Heb Num Lock Copy Hold Lock Compose Wait 

2.2 Set-Up Screen Text 

The main menu, shown in Figure 2-4, is the first menu displayed whenever you 
enter Set-Up. As the first menu, it holds the main directory of Set-Up features 
and those features which are commonly accessed and must be easy to find at all 
times. The Actions submenu is also displayed, since the Actions menu item is 
currently selected. 

Unless stated otherwise, the following general descriptions apply: 

• Changes to feature settings do not take effect until you exit Set-Up. Only net 
changes have an effect— a change to a new value and back to an old value has 
no effect. 

• The setting choices for some features are shown in the corresponding Set-Up 
displays. Where all the choices could not be displayed, additional choices are 
listed immediately under the figure. 


Figure 2-4 Main and Terminai Actions Menu 
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Actions 


Session 
Display 
Color 

T er^m i na i typs 
ASCii emulation 
ICeybciar-d 

Communication 
Modem 
Pr i nter 
T abs . . . 

Set-Up ianguage 

0 On-iine 

Save settings 
Restore settings 
Exi i Set-Up 

MA049193.GRA 

Pressing moves the cursor to the next item in the main menu. Pressing]^ 
moves the cursor right to the first item of the submenu, making it the active 
menu. 


□ 

k 

k 

► 

► 

k 

k 

k 

> 

► ^ 


Ciear displaj/ 

Ciear communications 
Reset this session 
Restore factory defauits 

Ciock 

Calculator 

Show character sets 
Banner message ... 


Set-Up 2-7 




Set-Up 

2.3 Main Menu 


2.3 Main Menu 

The following descriptions refer to Figure 2-4. 

The items above the dividing line in the main menu form a directory to the major 
functional areas of set-up features. Each item has a corresponding submenu or 
dialog box. 

Pressing the Set-Up key from within a dialog box will flash the OK button as if it 
were pressed and accept the corresponding changes before exiting Set-Up. 

Below the dividing line are features that need to be easy to find from any menu. 

2.3.1 On-Line 

The On-line feature allows you to select whether the terminal directs keyboard 
input to its host port UART to communicate with a remote host (On-Line), or 
directs keyboard input directly to the screen (receive character parser) without 
sending to a remote host (off-line or local). 

Note 

The On-line selection is different from the Local echo mode in the 
Communications Set-Up submenu. When On-line is disabled (local 
mode), nothing is sent to the host. Any keyboard input is directed to the 
receive character parser, which updates the screen. 

I n contrast. Local echo causes characters sent to the host port to also 
be directed back to the receive character parser, as if they had been 
received (echoed) from the host. Local echo is temporarily disabled when 
the terminal is in either Local mode or Local Controller mode, because 
keyboard input is already being redirected to the screen or printer port. 

If an NVR error occurs during power-up, the terminal switches to Local 
mode. 


Terminal reports, such as Answerback, DA, CPR, DECTSR, DECRPM, DECRPSS, 
DECAUPSS, DECCI R, DECTABSR and DSR, are not directed to the display. 
While in "local", host communications are put on "hold": All data received is 
buffered. If necessary, an XOFF is sent (or DTR is deasserted) to prevent buffer 
overflow. This buffered data is directed to the display when On-line mode is 
reentered. Note that the received character buffer (silo) is responsible for sending 
XON and XOFF when needed, not the On-lin^Local state. 

When in Local mode, modem signals, including DTR, are unaffected. No 
disconnect is performed. The functions of the printer port remain unchanged 
in Local mode. They function the same as in On-line mode. 

When in Local mode and Printer To Flost mode is selected, data from the printer 
port is displayed on the video terminal. 

When both Local mode and Printer Controller mode are selected, the terminal 
is in Local Controller mode. Keyboard characters are sent to the printer port. 
Note that in "regular local" mode, any keyboard output is directed to the screen, 
but in "regular controller" mode, the keyboard output is directed at the host 
port. When Local Controller mode is exited to Local mode, the terminal redirects 
keyboard output from the printer to the screen (and parser). When you change 
from Local Controller mode to Printer Controller mode, the terminal transmits 
the characters accumulated in the receive silo to the printer. 
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2.3.2 Save Settings 

The Save settings menu item, when invoked by pressi ng | Return | or | Enter] , 
causes the settings for most Set-Up controlled operating features to be saved in 
nonvolatile memory, where they become the power-on settings. 

The following settings are not saved. 

• Keyboard encoding mode 

• Application cursor keys when set by a host control function. 

• Application keypad mode when set by a host control function. 

2.3.3 Restore Settings 

Restore settings is an action field that is used to replace all saved Set-Up 
parameters with the values stored in the NVR. As a side effect, this feature 
performs a disconnect sequence, clears the screen, reinitializes the user-definable 
keys (as saved), clears the soft character set, returns the cursor to the upper 
left corner, aborts any print operation in progress, aborts ESC, CSI, and DCS 
sequences (and control strings), and shows "Done" on the status line. This action 
can also be invoked by the Rl S control function. 

2.3.4 Exit Set-Up 

The Exit Set-Up menu item, when invoked by pressing ] Enter] , causes the terminal 
to exit Set-Up. The effect is identical to pressing the Set-Up key while in Set-Up. 


2.4 Actions Menu 

The following descriptions refer to Figure 2-4. Certain Set-Up features instruct 
the terminal to perform an immediate action when they are invoked. These 
features are grouped in the terminal Actions menu. 

2.4.1 Clear Display 

The Clear display feature clears the active page (including the lines which have 
temporarily disappeared while the you are in Set-Up). 

2.4.2 Clear Communications 

This feature is used to clear communication buffers and flags. It does not affect 
the On-Lin^Local state. It is not invoked by any control functions. 

Clear communications: 

• Aborts any print operation in progress 

• Aborts any escape sequence, control sequence, control string, or character 
string processing (ESC, CSI, DCS, ARC, OSC, PM, SOS) 

• Clears the keyboard buffers 

• Clears the receive silo 

• Clears the transmit silo 

• Takes the terminal out of Printer Controller mode 

• Sends XON on to the host port 

• Sends XON to the printer port if Printer To Host and XOFF are enabled 
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• Resets XOFF received flags on both ports 

• Does not clear the screen 

• Clears KAM locked condition 

• Clears the "printer port has seen DSR since power up" flag. When in Set-Up, 

Enter I disables sessions and clears TD/SM P. 

2.4.3 Reset this Session 

The Reset this session menu selection only resets the active session. 


To . . . 

Press . 


Reset all four sessions. 

I Control 

Reset this session. 

Perform a power-up reset. 

I Control 

Set-Up from within Set-U p. 


The Reset this session Set-Up feature resets the terminal to a "known state." 
This function is like Soft Terminal Reset (DECSTR), except DECSTR resets the 
Character Set mode to "8-bit Characters" and Reset terminal does not. 

Additions: 

• Keyboard encoding is reset to "character." 

• PCTerm mode is not selected. 


Note 

From Set-Up, a soft reset using Reset terminal always works regardless 
of the terminal mode; but using mode changing control functions 
(DECSCL, S8C1T, S7C1T, DECANM), the soft reset is sometimes not 
performed. 


2.4.4 Restore Factory Defaults 

The Restore factory defaults menu selection restores the factory default 
settings for all four sessions. There is no provision to restore factory defaults 
to a single session. Restore settings on the main menu only restores the active 
session's settings from NVM. 

As a side effect. Restore factory defaults does the following: 

• Performs a disconnect sequence 

• Clears the screen 

• Reinitializes the user-definable keys 

• Clears the soft font 

• Returns the cursor to upper-left corner 

• Aborts print operations in progress 

• Aborts ESC, CSI and DCS sequences 

• Displays the "Done" message on the status line 
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2.4.5 Clock, Calculator, Show Character Sets 

The Clock, Calculator, and Show character sets menu items are used to 
invoke the corresponding desktop productivity features. Refer to Chapter 3. 

2.4.6 Banner Message 

The Banner message menu item invokes a dialog box with a 30-character limit. 
When this feature is selected, a dialog box is displayed with a reverse video text 
entry area 30 characters long. If a Banner message is currently defined, the 
message is displayed in the text entry area. The O or | Delete | key can then be 
used to delete backwards and enter a new Banner message. 

All characters that can be generated by the keyboard are legal in this field 
(including primary and secondary keyboard language characters). As such, no 
errors are reported, except when trying to enter more than 30 characters. I n this 
case, the bell rings (if enabled), and no more characters are accepted. The factory 
default message is no message at all (a blank field). 

From the Actions menu, select Banner message.... 

1. Press I Return] or [Enter] to display a dialog box. 

2. Enter your banner message. 

3. Press the m to select | ok | button. 

4. Press | Return | or | Enter] to return to the Set-Up menu. 

5. Use the Save settings menu item to save the Banner message. 


2.5 Multiple Sessions 

Multiple sessions extends the VT520 to act like four terminals in one. A session 
is an active connection between the terminal and a host system. The Session 
Set-Up menu controls the use of more than one session. See Figure 2-18. 

The VT520 supports up to four sessions using virtual terminals. Each virtual 
terminal maintains the full keyboard and display state of a real physical terminal 
but shares a single keyboard and display with other virtual terminals. Before you 
can login using a virtual terminal, it must be connected to a host computer. 

VT520 session virtual terminals can be connected directly to a host computer 
through any of the three serial communication ports on the back of the terminal. 
Since there are only three comm ports, this method alone can only support three 
sessions. 

To use a fourth session or reduce the number of serial comm lines needed, more 
than one session must be connected through a single comm port. The VT520 
allows this using a session management protocol, called TD/SMP (Terminal 
Device/Session Management Protocol). TD/SMP allows two or more sessions to 
share a single comm line, as long as the other end of the comm line supports the 
protocol. To enable TD/SM P at the terminal, you simply assign more than one 
session virtual terminal to the same comm port in Set-Up. 

TD/SMP is standard on most terminal servers. If you are using a terminal server, 
check with its documentation to determine if it can run TD/SMP. 
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2.5.1 Enabling and Controlling the Session Configuration 

The VT520 provides three serial communication ports which may be assigned to 
session virtual terminals in any combination. When only one virtual terminal 
is assigned to a communications port, the terminal functions as a single session 
terminal. The other three session selections are dimmed. The single session may 
be allocated 8 pages of 25 lines each by 80 or 132 columns. The color terminal 
supports 9 pages. 

As session virtual terminals are assigned to physical communication ports, 
the terminal's firmware allocates the necessary structures to create the virtual 
terminals up to a maximum of four. When more than one virtual terminal 
is assigned to a single communication port, the Terminal Devic^Session 
Management Protocol (TD/SMP) is used. 

2.5.2 Multiple Sessions using a Terminal Server with TD/SMP 

Procedure: 

1. At theLocal> prompt, enter the following command: 

Local> set port multi enable | Return | 

2. Continue with your login procedure. 

To permanently set a terminal server port to use TD/SMP, you would type: 

Local> define port multi enable | Return | 

2.5.3 Multiple Sessions using SSU Host Software 

If your VT520 is connected directly to a host computer without a terminal server, 
use can still use TD/SMP by running the Session Support Utility (SSU) on your 
host computer. On a system that has SSU software, such as OSF or OpenVMS, 
open the first session as follows: 

$ mcr SSU | Return | 

On an UNIX-style system, open the first using: 

% SSU 

2.5.4 Opening Another Session 

Once TD/SMP is enabled, you can open a new session and switch between them 
as follows: 

1. Press the (Session) key on a VT keyboard; or press | Caps lock | o | on the 
numeric keypad on a PC keyboard. 

F4 is used as the Session key on the VT keyboard (factory default). For 
consistency, | Caps Lock]F^ also works on the VT keyboard. 

On Enhanced PC layout keyboards (PC style), | Caps lock |f4| 

or I Caps Lock | Scroll lociTI are used as the Session keystroke and may be 

substituted for the VT Session key (F4) anywhere it is used. 

2. To go directly to a particular session, press | Caps lock | 1 | , [Y\ , or on the 
numeric keypad. 

The currently selected session is indicated on the Set-Up Summary line along 
with its corresponding communications port assignment (Sl=comml for example). 
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2.5.5 Restoring an Interrupted Session 

When a session is interrupted, the VT520 or the host system may lose the context 
of the current session. After the terminal and system regain communication, you 
can restore the context of the interrupted session without canceling the session 
and starting over again. 

To restore a session, press the]^ key; or press | Caps Lock]~o~| on the numeric 
keypad. Or you can enter Set-Up Communications ▻ Port Select and assign 
the session to a comm port. 

2.5.6 Session Management 

Assigning more than one session virtual terminal to a single comm port 
automatically allows session management. 

Reducing the number of session virtual terminals assigned to a single comm port 
from two to one automatically disables session management if it was enabled. 

When Display > Framed windows is selected in Set-Up, you can assign a name 
for each session up to 30 characters for the window title. The first 12 characters 
become the default icon name, which you can change in Set-Up. 

2.6 Session Menu 

The Session Set-Up (Figure 2-5) controls the use of the more than one session. 

Figure 2-5 Session Menu 
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fictions ► 
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Colon ► 

Terminal type ► 

fiSC I I emu lotion ► 

Keyboard ► 

Communication ► 
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On a VT keyboard, is used as the Session key (factory default). On a 
PC keyboard, | Capsiock | o~| kpd is used as the Session keystroke and may be 
substituted in this text for VT Session key (F4) anywhere it is used. For 
consistency, | CapsLock |~o~| kpd also works on the VT keyboard. 
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2.6.1 Select Session 

The Select session submenu is used to select the active session. All Set- 
Up selections apply to the currently active session. Most settings are kept 
independently for each session and may be saved in non-volatile memory. 
Exceptions are made for settings that control the physical hardware that is 
shared between sessions. Example: 

A single communications port cannot be used for both a session connection 
and a printer port simultaneously. 

The terminal ensures that conflicts like this do not happen by disabling 
(displaying as dim) or resetting certain selections. All such exceptions are 
noted explicitly. 

A disabled session has its session selection dimmed but can still be configured in 
Set-Up if it was active when Set-Up was entered. At least one session is always 
enabled. If the currently active session is disabled, the previous enabled session 
becomes the active session when you exit Set-Up. 

While the terminal is in Set-Up, the Session key can be used to cycle between 
sessions in order. You can also use | Capsiock 1 1 | kpd through | CapsLock |T] kpd to 
select enabled sessions explicitly. The currently selected session is indicated on 
the Set-Up Summary line along with its corresponding communications port 
assignment (Sl=comml for example). 

Selecting a different session within Set-Up does not affect the active session at 
the host until you exit Set-Up. 

2.6.2 Session Name 

The Enter session name dialog box allows a 30 character descriptive name to be 
entered for the active session. Depending on the windowing option selected, this 
name is displayed with the corresponding session window to help you identify 
each session. See also Section 2.8.19. 

Entering a session name is similar to entering an answerback message. A session 
name is not saved automatically; you must use the Save settings menu item. 

Icon name — The first 12 characters of the session name is used as the icon 
name, but this name may be overwritten if a separate icon name is specified 
by a host control function. The session name is included as the "application_ 
parameter" in theTD/SMP OPEN_SESSION command and may be used to select 
a desired service. 

2.6.3 Pages per Session 

The Pages per session dialog box displays a Session Page Memory Allocation 
screen (Figure 2-6), which allows you to control how the terminal's page memory 
is allocated among the enabled sessions. The VT520 provides 8 pages of 25 lines 
by 80 or 132 columns as standard (9 pages on the color terminal). A disabled 
session (Comm = session off) is dimmed and does not use any page memory. 

Page selections which are not available in the current configuration are dimmed 
and cannot be selected. Thus, you may have to decrease the number of pages 
assigned to one session before you can increase the number of pages assigned to 
another. Any data on these pages is erased. 
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Figure 2-6 Session Page Memory Aiiocation 
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The "o pages" selections in Figure 2-6 allow you to enter a number of pages 

not shown as one of the other choices. The number in parenthesis below these 
selections is maximum number of pages available to each session. When you 
select this radio button, this maximum number is used as the number of pages 
for this session unless you enter a new value. Pressing Enter selects the radio 
button and maximum number of pages in a single operation. Alternatively, any 
number up to the maximum number of pages available can be typed in directly. 

The maximum number of pages available to each session change as the allocation 
to other sessions changes. If only one session is enabled, the maximum number 
of pages in a standard VT520 is 8. 

A session that is currently disabled (Comm = session off) is dimmed and shows 
Max pages as zero to remind you that it is not using any page memory. (Zero 
is the factory default for S3 and S4.) A disabled session can be re-enabled at 
any time by assigning it to a communications port. When a disabled session 
is re-enabled, its initial page memory allocation is the previous allocation for 
that session if available from the free resource pool; otherwise, it is one page 
of 25 lines. If all pages are currently assigned, the terminal reduces by one 
the allocation to the highest numbered session with more than one page. This 
automatic adjustment of page allocation ensures that you can always enable 
another session without worrying about memory management. If a session 
requires a fixed number of pages for compatibility, you can assign that number 
to 51 and 52. We recommend that you allocate page memory for the number of 
sessions to be used ahead of time to avoid losing data in an existing session when 
creating a new one. 
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I n case you cause the terminal to re-assign page memory while sessions are in 
use, the pages assigned to a new session is first erased. If the cursor was on that 
page, it goes to page one. The terminal issues a warning message to indicate 
what may have changed for you to check, such as: 


"Page memory reallocated, check 
pages per session and lines per 
page." 

"Incompatible settings not 
restored, check pages per session 
and lines per page." 


The terminal created a new session forcing 
page memory to be re-allocated. 

The terminal is unable to copy or restore a 
requested setting. 


2.6.4 Soft Character Sets/Session 

The Soft char sets/session submenu allows you to specify the allocation of 
DRCS character set buffers to multiple sessions on the VT520 mono terminal 
only. 

• Two each SI and S2 allocates two character set buffers each to SI and S2 
making SI and S2 compatible with terminals, like the VT510, VGBIO, or 
WS510 video terminals. I n this case, S3 and S4 do not support the DRCS 
extension, which is reported in their primary device attributes response. 

• One each gives each session a single DRCS character set buffer making each 
session compatible with terminals, likethe VT420. 

This submenu is not included in the color terminal since it has enough memory to 
give all four sessions Two each. 


2.6.5 Save Settings for All and Restore Settings for All 

The Save settings for all and Restore settings for all menu items are like 
the Save settings and Restore settings items in the main menu except that they 
operate on all four sessions at once. 

Since restoring settings for four sessions can take some time, the screen is cleared 
and a "Please wait" message is displayed in the center of the screen for one 
second to begin the restore operation. A "Done" or "I ncompatible setting not 
restored" message is displayed upon completion. 

When restoring settings saved in non-volatile memory, it is possible that the 
number of pages saved for a session is larger than the number of pages available 
in the free resource pool. I n this case, the same approach is used as when a 
session is newly enabled. The process can be summarized as follows: 

1. When restoring settings for more than one session, settings for each session 
are restored in order (51, 52, 53, 54). 

2. The saved page memory allocation is restored if that number of pages is 
available from the free resource pool, otherwise the page memory allocation is 
set to one page of 25 lines. 

3. If no pages are available from the free resource pool, the terminal reduces by 
one the allocation to the highest numbered session with more than one page. 

4. If a previously saved setting is not restored, the terminal displays the 
information message "Incompatible setting not restored, check pages per 
session and lines per page" on the error line. The message is cleared on the 
next keystroke. 
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The principle used is to restore all the settings possible, replace those individual 
settings that can't be restored with some reasonable default, and display the 
information message "I ncompatible setting not restored..." if necessary. This same 
principle is used in all cases where settings cannot be copied or restored due to 
resource limitations or conflicts with other settings. 

The active session number is not saved in NVM. Restore settings for all does not 
change the active session. 

2.6.6 Copy Settings from Menu 

The Copy settings from menu allows you to copy settings from another session 
to the current one. The currently active or in-use settings are copied so it is not 
necessary to save settings in one session before copying them to another. 

The communications port selection and print port selection are not copied. The 
VT520 conceptual model is four terminals sitting on your desk. Copying settings 
from one terminal to another does not transfer the communication cables. 
Copying settings to a disabled session does not automatically enable it since the 
"Comm = session off" setting is not changed. 

The session name if any is not copied. Since the conceptual model is four 
terminals, copying settings does not copy the label on each terminal. The page 
memory allocation is copied unless there are not sufficient pages available in the 
free resource pool. I n this case, the page memory allocation remains unchanged, 
and the information message "I ncompatible settings not restored, check pages per 
session and lines per page" is displayed. 

2.6.7 Update Session 

The Update session menu controls how a session is updated when it is not the 
active session. 

• Only when active prevents the session from being updated unless it is the 
active session. 

• When available allows the page memory of this session to be updated when 
the VT520 is not otherwise busy with the active session (factory default). 

• At regular intervals ensures that the page memory of this session is 
updated on a regular basis. Updating an inactive session at regular intervals 
slows down the active session as necessary. 

Note 

I ncreasing the number of sessions assigned to a communication port from 
1 to 2 causes the terminal to send the TD/SMP ENABLE_SESSIONS 
command. Conversely reducing the number of sessions from 2 to 1 sends 
a TD/SMP DISABLE_SESSIONS command. Pressing Control while 
selecting "Clear comm" in Set-Up also sends DISABLE_SESSIONS. 
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2.7 Resetting and Restoring Defauits 

2.7.1 Reset Session 

The Reset this session menu selection only resets the active session. To reset all 
four sessions, press the Control key while you select Reset this session. Pressing 
Control/Set- Up from within Set-Up initiates a power-up reset. 

2.7.2 Restore Factory Defauits 

The Restore factory defaults menu selection restores the factory default 
settings for all four sessions. There is no provision to restore factory defaults 
to a single session. Restore settings on the main menu only restores the active 
session's settings from NVM. 
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Many of the features in the Display menu can be controlled by the host control 
functions listed in Table 2-3. The control functions listed by function in Chapter 
4 and are described fully in Chapter 5. 

Table 2-3 Display Set-Up Features and Control Functions 

Display Set-Up Feature 

Factory Default 

Host Control Code 

Lines per screen 

24, 25 or 26 

DECSNLS 

[ ] Auto resize 


DECARSM 

Lines per page 

24 lines x 3 pages 

DECSLPP 

[ ] Review previous lines 


- 

Coiumns per page 

80 Columns 

DECCOLM 

[/] Clear on change 


DECNCSM 

Status display 

Local status 

DECSSDT 

Scrolling mode 

J ump 

DECSCLM DECSSCLS 

Screen background 

Dark 

DECSCNM 

Cursor display 

Block 

DECSCUSR 

[/] Blink 


- 

[/] Enable cursor 


DECTCEM 

Cursor coupling 


- 

[/] Vertical coupling 


DECVCCM 

[/] Page coupling 


DECPCCM 

Cursor direction 

Left to right 

DECRLM 

Copy direction 

Left to right 

DECRLCM 

Zero 

0 

DECSZS 

[ ] Auto wrap 


DECAWM 

[ ] N ew I i ne mode 


LNM 

[ ] Lock user preferences 


- 

[ ] Show control characters 


CRM 

CRT saver 

15 minutes 

DECCRTSM 

[/] Host wake-up 


- 

E nergy saver 

15 minutes 

DECEST 

[ ] Overscan 


DECOSCNM (mono model 
only) 

[ ] Framed windows 


- 

Screen alignment... 


DECALN 
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2.8.1 Lines per Screen 

This menu chooses a font that enables the selected number of lines to be viewed. 
Note that you cannot view more lines than the number of lines on a page (Lines 
per page). 

If the Status display is enabled, it is displayed using one of the same Lines per 
screen as the text for the corresponding session. 

This is an operator preference feature and cannot be changed by control functions 
if the operator preference is set to Lock user preferences; however, if Auto 
resize is enabled at the same time, then the number of Lines per screen 
changes when the page size changes. 

This feature can be changed from the host using the DECSNLS control function. 
Or, it may be changed indirectly from the host if Auto resize is selected and the 
page configuration is changed using DECSLPP. 

2.8.1. 1 Auto Resize 

When Auto resize is enabled, the number of lines per screen changes 
automatically each time the page arrangement changes, either by the host or 
through Set-Up. Table 2-4 shows how the screen size changes whenever the page 
size changes when Auto Resize is set. 


Table 2-4 Lines per Page vs. Lines per Screen When Auto Resize is Set 


Lines per Page 

Lines per Screen 

24 

26 

25 

26 

36 

43 

42 

43 

43 

43 

48 

52 

52 

52 

72 

52 


If Auto resize is enabled in Display Set-Up, switching to two windows will set 
lines per screen to 48 and switching to one window will set lines per screen to 
correspond with the most recent lines per page setting, as if DECSLPP had been 
received. This applies to all sessions with auto-resize enabled. 

2.8.2 Lines per Page 

This menu allows you to select the page size in lines and number of pages. 

The page size determines the addressing range for cursor positioning and scroll 
regions. The number of lines that can be displayed depends on the current setting 

of the Lines per screen feature. 

Lines per page sizes not available based on the current page memory allocation 
are dimmed. If the page memory allocation is changed such that the currently 
selected number of lines per page is not available, the factory default page size is 
used (24 lines per page for the VT emulations). 
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When the Review previous lines feature is selected, the Lines per page 

selections show the corresponding number of lines by only one page (Figure 2-7). 


Figure 2-7 Lines per Page 
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This field is also invoked by the DECSLPP control function. 

2.8.3 Review Previous Lines Buffer 

The Review previous lines feature when selected re-arranges page memory 
into a single page and a scroll back buffer (transcript). Lines of text scrolled up 
from the first line of the page are saved in the scroll back buffer (replacing the 
oldest lines saved if any). Pressing Control with the up or down arrow keys pans 
the screen window up or down allowing you to view lines previously scrolled off 
the top of the page up to the number of lines saved in the scroll back buffer. If 
the page size is larger than the window size, pressing Control with the up arrow 
key first pans to the top of the page and then pans into the scroll back buffer. 

Any time lines in the scroll back buffer are available, a small down and/or up 
arrow appears at the lower right position of the status line to indicate there are 
additional unseen lines of the page below or above. When any text is received 
from the host for this session, the screen window is automatically repositioned to 
show the single page before the display is updated. Switching sessions does not 
automatically reposition the screen allowing you to view the scroll back data in 
one window while working in another. The number of lines that can be saved in 
the scroll back buffer is one page less than the total number of lines (in 25 line 
pages) allocated to the session virtual terminal. The factory default for Review 
previous lines is disabled. 

You cannot copy and paste from the scroll back buffer. 
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2.8.4 Columns per Page, Clear on Change 

This menu allows you to select an 80- or 132-column display for text. If Clear 
on change is disabled, changing this feature does not clear page memory, except 
when changing from 132 columns to 80 columns; then, columns 81 through 132 of 
each page are cleared. Changes to this field take effect immediately. 

This field is also invoked by the DECSCPP and DECCOLM control functions. 

The Clear on change feature affects the behavior of the DECCOLM sequence 
or 80/132 column mode setting only. It does not erase page memory. The factory 
default is "clear on change" for backward compatibility with previous terminals. 

2.8.5 Status Display 

The Status display can be enabled in the following selections: 

• Local status 
o Host writable or editing 
o None 

2.8.6 Scrolling Mode 

The Scrolling mode menu allows you to select how fast lines appear on the 
screen. 


Scroll Selection 

Scroll Rate 

Slow smooth 

Smooth steady scroll at approximately 9 lines per second 
(two scan lines per frame time). 

F ast smooth 

Smooth scrolls at approximately 18 lines per second. 

J ump 

Displays new lines as fast as they are received, causing a jump 
scroll on the screen. 


This is a user-preference feature. If Lock user preferences is set, then this 
field is not invoked by any control functions. 


2.8.7 Screen Background 

The Screen background can be either dark or light, with dark as the default. 

2.8.8 Cursor Display 

The Cursor display can be enabled in the following selections: 

• Block 
o Underline 
0 Blink 
0 Enable cursor 

2.8.9 Cursor Coupling 

Cursor coupling can be Vertical and/or Page coupling selectable from a single 
submenu. 
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Vertical Coupling 

Vertical coupling selects whether the user window automatically pans to follow 
the cursor when the cursor is moved vertically to a part of the page that is not 
in the currently displayed user window. Panning does not occur until the input 
buffer becomes empty and the cursor is displayed. 

When Vertical coupling is disabled, the user window does not follow the cursor. 
If the cursor moves above or below the visible portion of the page, the cursor is no 
longer visible. 

Page Coupling 

Page coupling selects whether the user window automatically follows the cursor 
when the cursor is moved to a page that is not currently in the user window. 
When page coupling is enabled, moving the cursor to a page that is not currently 
displayed causes that page to be displayed. Panning does not occur until the 
input buffer becomes empty and the cursor is displayed. 

When Page coupling is disabled, the user window does not follow the cursor. If 
the cursor moves to a page that is not currently displayed, the cursor is no longer 
visi ble. 

2.8.10 Writing Direction 

The writing direction and copy direction defaults are left to right. If a Hebrew 
keyboard is connected to the terminal, a selection is available for advancing or 
copying right to left. 

The writing direction and the copy direction should be matched. 

2.8.11 Zero 

A Zero feature allows you to select the style of the zero character: oval, zero with 
a slash, or zero with a dot. 

2.8.12 Auto Wrap 

Auto wrap selects where a received character is displayed when the cursor is at 
the right margin. 

This is not a user-preference feature, so you cannot lock this feature. 

This field can be invoked by the DECAWM control function. The Auto wrap 
setting can be saved in NVM. 

2.8.13 New Line Mode 

When enabled. New line mode selects the characters transmitted by Return, 

CR, or CR-l-LF. It also determines the action taken by the terminal when receiving 
linefeed, form feed, and vertical tab, LF, or CR-fLF. 

New line mode is not a user-preference feature, so you cannot lock it. This 
feature can be invoked by the DECNLM (SM/RM) control function. 

2.8.14 Lock User Preferences 

The Lock user preferences feature allows you to prevent the host from 
modifying user-preference features. If set to lock, the user-preference features 
cannot be changed by host control functions. 

The following user-preference features are locked and unlocked by this feature 
and when locked, cannot be changed by control functions: 

• Auto repeat 


Set-Up 2-23 



Set-Up 

2.8 Display Menu 


• Scrolling mode 

• Screen background 

• Tab stops 

• Keyboard definitions 

• L i nes per screen 

• Auto resize 

• Overscan 

2.8.15 Show Control Characters 

Show control characters allows you to select a normal display or a display 
called Control Representation mode or CRM. This "monitor and show all" display 
includes graphic representation of control characters, 

When Show control characters is enabled, special CRM symbols are used 
for the CO and Cl control areas of ISO 2022 conforming character sets. Other 
characters are displayed using the current user preference supplemental set 
(DEC default character set). 

2.8.16 CRT Saver 

If the CRT saver feature is enabled the screen goes blank after the specified 
interval of no keyboard activity or receive character activity. This feature is 
intended to prevent phosphor aging and prolong the useful life of the CRT. When 
the CRT saver is active, the monitor goes into stand by mode 

Any keystroke instantly restores the display to show its previous contents. 

If Host wake-up is enabled, any character received from the host also restores 
the display. 

The factory default setting is CRT saver enabled. 

If CRT saver = Never is selected, the E nergy saver is dimmed and not available. 


Monitor Mode 

VT520 Terminal 

Color Terminal 

On 

Normal operation 

Normal operation 

Stand by 

Screen saver (-4 W) 

Video blank, no horizontal sync 

Suspend 

Energy saver (<15 W) 

Video blank, no vertical sync 

Off 

Same as Suspend 

Video blank, no sync 


2.8.17 Energy Saver 

The Energy saver feature switches the monitor to suspend mode after the 
specified interval of CRT saver active. Monitor suspend mode blanks the screen 
like CRT saver but also switches off the synchronization and deflection circuits of 
the monitor significantly reducing the terminal's power consumption. A keystroke 
may take several seconds to restore the display from suspend mode. 

On the color model. Energy saver switches the monitor to off mode after 30 
minutes in suspend mode. The monitor off mode is like suspend mode but also 
turns off the CRT cathode (heater) further reducing power consumption. From 
the monitor off mode, it can take 15 to 30 seconds to restore the display upon 
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detecting a keystroke. The color model follows the VESA convention for driving 
Energy Star^ compliant PC monitors. 

Received characters power the monitor back on from the Energy saver suspend 
or monitor off state only if CRT Saver Host wake-up is selected. Otherwise it is 
necessary to press a key to power the monitor back on. 

2.8.17.1 Warning Bell 

The terminal's warning bell still operates normally in all energy saver states. 
Many host systems ring the warning bell to indicate new mail has arrived or to 
draw attention to an important system message. Upon hearing the bell, press 
any key to see the corresponding host message. 

Energy saver = Never allows power to continue to be supplied to the monitor. 

2.8.18 Overscan 

Overscan can be enabled for the monochrome VT520. It is dimmed and not 
available for the color model. 

2.8.19 Framed Windows 

When the Framed windows check box is selected in the Display menu, window 
frames with title bars are added to each displayed window. The VT520 has a flip 
screen and a two-window style with adjustable split. Window frames with titles 
and icons help you keep track of up to four sessions. 

On the mono VT520, the Framed windows check box controls whether session 
windows are displayed with title bars and session icons. 

802 X 480 no overscan, or 

800 X 432 with optional overscan. 

When Framed windows is selected, the overscan check box is dimmed. Framed 
windows is the factory default. 

On the color terminal, only the 802 x 480 no overscan format is available. The 
Framed windows check box controls whether session windows are displayed with 
title bars and session icons (802 x 480 no overscan), or the window frame and icon 
scan lines are left blank. There is no overscan selection on the color terminal. 

When the Framed windows check box is selected in the Display menu, window 
frames with title bars are added to each displayed window. The title bar shows 
the previously entered session name if any and is highlighted (filled in) when the 
session is active. A row of icons is presented across the top of the screen to help 
you to keep track of the other sessions. 

An icon is displayed for each session in the cycle order followed by the icon name 
which consists of the first 12 characters of the session name unless overwritten 
by host control function. The icon for the active session is displayed with the 
reverse video attribute. If the page memory of a session that is not currently 
visible is updated so that it contains new data which has not yet been seen, the 
corresponding session icon is displayed with the blink video attribute until the 
session is made active. 


^ The E nergy Star emblem does not represent E PA endorsement of any product or service. 
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When one session window is displayed, pressing the Session key alone cycles 
the active session in forward sequence by session number (SI, S2, S3, S4, SI,...). 
Pressing Shift/Session cycles the active session in reverse sequence by session 
number (S4, S3, S2, SI, S4,...). A session that is not assigned to a comm port 
(communications port select "Comm = session off") is omitted from the cycle order. 

Control Session (F4) toggles the display between one window or two windows 
(Figure 2-8). 

Figure 2-8 Framed Windows 



A maximum of two of the possible four session windows can be displayed at a 
time. One of these must be the active session. When switching to two windows, 
the active session is displayed on top. When two windows are displayed, pressing 
the session key toggles the active session between the two sessions displayed. To 
activate a session not currently displayed, you can use | Capsiock | 1 | kpd through 
I CapsLock |T] kpd to select the corresponding session 1 through 4 making it active. 
If the new active session's window was not previously visible, it replaces the 
previously active session's window. Alternatively, you can select any session 
through the Set-Up Session submenu. Note CapsLock/ FI is a synonym for Fll 
on the PC k^boards. 

When two windows are displayed, the relative size of each window is adjustable 
by pressing Control and Shift with the up or down arrow keys to move the border 
between the windows up or down. 
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You cannot display the same session in both windows at the same time. 
Activating a session already displayed makes it the active session. If auto- 
resize is enabled in Display Set-Up, switching to two windows will set lines 
per screen to 48, and switching to one window will set lines per screen to 
correspond with the most recent lines per page setting as if DECSLPP had been 
received. This applies to all sessions with auto-resize enabled. 

2.8.20 Screen Alignment 

Screen Alignment on the VT520 Monitor 

The Screen alignment menu item is used to invoke a screen alignment display 
(Figure 2-9) for the monochrome monitor only. With the screen alignment display, 
you can: 

• Center the border using | Shift | and arrow keys. 

• Rotate the border using |ctri|^| and |ctri|=>| . 

Screen rotation compensates for any magnetic field in the area. 

Figure 2-9 Screen Alignment Display 


Hold down the Shift key while using the four arrow keys 
to center the border on the screen. 

Hold down the Control key while using the left and right arrow keys 
to rotate the border on the screen. 

Press Enter to return to the Set-Up menu. 
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Screen Alignment on the VT525 Color Monitor 

For VT525 color monitors. Displays screen alignment . . . displays gray scale 
bars and color bars for the monitor alignment. 

1. Press I Enter] to display the gray scale bars. 

2. Press | Enter] again to display the color bars. 
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2.9 Color Set-Up 

The Color Set-Up allows you to control the use of color by the terminal. 

The ASCII color mode, Reverse and blank attributes, and Intensity 
attributes are only available in ASCII terminal emulation modes. 

Select color mode is only available in the non-ASCI I terminal emulation modes 
besides SCO Console mode which always uses ANSI SGR color. 

Alternate text colors... is only available when Select color mode =Alternate 
color. 

Figure 2-10 Color Set-Up Menu 
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2.9.1 Assign Colors 

The Assign colors dialog box allows you to select normal display colors for text 
and windowing features. As the slider moves to select a color within the select 
color box, the corresponding item is displayed using that color. Changing the 
normal text background only re-writes the "Normal text" caption. It does not 
otherwise affect the color of text already displayed. 
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Figure 2-11 Assign Coiors 
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The normal text background and foreground selections determine the writing 
color used when all SGR attributes are turned off. The other ANSI color 
SGR attributes are "hard wired" to corresponding color indexes. Each session 
maintains its own color assignments for normal text and other data within its 
window. 

The window frame colors are global affecting all session windows and icons. The 
window frame includes the title bar and adjacent separator lines, the sides, and 
the bottom separator line. 

The session icons and keyboard indicator line foreground are displayed using the 
Window frame foreground color (or background color when dark text on a light 
background is selected). The icon and keyboard indicator line background uses 
the screen background color to merge with the screen border rather than the 
window title bar. 

New color assignments do not take affect until you press OK. Color assignments 
can be saved in NVM or restored to their factory defaults the same as other 
Set-Up features. 

It is possible to assign text foreground and background colors that make 
subsequent text difficult to read. Set-Up is displayed using the factory default 
colors with the exception of those dialog boxes that affect color selections. This 
ensures that Set-Up is always usable. 
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2.9.2 Alternate Text Colors 


Figure 2-12 Alternate Colors 
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The Alternate Text Colors dialog box allows you to specify colors for any 
combination of text renditions (bold, reverse, underline, blink) when the Color 
mode is set to Alternate text colors. Operation of the dialog box is similar to the 
Assign Colors dialog box described above. If Underline text is selected, text with 
the underline attribute will be underlined as well as displayed using the specified 
color. If Blink text is selected, text with the blink attribute will blink as well as 
appearing in the specified colors. 

• The attributes are displayed in the selected colors allowing you to see the 
effect desired. 

• All combinations can be specified, providing backward compatibility with 
other video terminals. 

• The foreground color of text with the invisible attribute becomes the 
background color. 
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2.9.3 Define Colors Dialog Box 


Figure 2-13 Define Coiors 
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The Define colors dialog box allows you to define the terminal's color map with 
16 colors from a palette of 4096 colors. This dialog box is intended for adjusting 
the appearance of individual colors. Radical changes to the terminal's color map 
may adversely affect the appearance of ANSI color SGR parameters. I n the 
VT520, each session uses its own independent color map which is not affected by 
the others. 

The boxed areas containing capital letters A-P represent the 16 colors currently 
defined. The selected color number (0-15) remains highlighted in reverse video 
while the highlighting cursor moves to the RGB sliders and then down to the 
labeled buttons. 

Color definition changes become visible immediately since the terminal has a 
single active color map. Cancel restores the color map to the settings in effect 
when the OK or Save button was last pressed. The OK and Cancel buttons 
exit this dialog box. Pressing Save is similar to pressing OK but also writes the 
settings to NVM to be used as the power-on settings. Restore recalls the power-on 
settings from NVM. Use default recalls the factory default settings. 

It is possible to define colors that make subsequent text difficult to read. Set-Up 
is displayed using the factory default colors with the exception of those dialog 
boxes that affect color selections. This ensures that Set-Up is always usable. 
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2.9.4 Select Color Mode 

The Select color mode feature allows you to select how applications will display 

text colors. 

• When ANSI SGR color is selected, color text is specified using the ANSI 
defined SGR color parameters. The terminal uses factory default renditions 
for text attributes as defined in Table 2-5. 

• When Alternate color is selected, the terminal displays text renditions as 
defined in the Alternate Text Colors dialog box. 

• When Mono is selected, the terminal uses a default monochrome or gray 
level map designed to maintain the appearance of applications that were not 
designed to use color. 


Table 2-5 Default Graphic Renditions 


Graphic Rendition 

Factory Default Display 

Normal text background 

Color index 0 

Normal text foreground 

Color index 7 

Bold text foreground 

Color index -I- 8 

Bold text background 

Color index (unchanged) 

Reverse text 

Write text foreground with background color and 
background with foreground color. 


The Color selection maintains a current graphic rendition that includes a text 
background color and text foreground color. Reverse text does not exchange 
the foreground and background colors stored as part of the graphic rendition, 
rather, it causes the text foreground to be written with the background color and 
vice versa. Specifying a new foreground color always modifies the "foreground 
rendition." Subsequent text written with the Reverse attribute will write this 
color as its background. 

2.9.5 ASCII Color Mode 

The ASCII color mode determines the use of color in the ASCI I terminal 
emulation modes. Color emulates WYSE 325 color. Mono uses a default 
monochrome or gray level map designed to maintain the appearance of ASCI I 
terminals using applications that were not designed to use color. 

2.9.6 Bold and Blink Style 

Bold and blink style selects whether the bold and blink attributes bold and 
blink the text foreground only, or both foreground and background. By default, 
bold adds 8 to the corresponding color index value to select a brighter or dimmer 
color, and blink cycles the text color between its non-blink rendition and a dimmer 
less saturated shade of the non-blink rendition. 

2.9.7 Erase Color 

The Erase color selection controls the background color used when text is erased 
or new text is scrolled on to the screen. Screen background causes newly 
erased areas or scrolled text to be written using color index zero, the screen 
background. This is VT and DECterm compatible. Text background causes 
erased areas or scrolled text to be written using the current text background 
color. This is PC console compatible and is the factory default. 
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2.9.8 Reverse and Blank Attributes 

The Reverse and blank attributes selection controls whether the reverse or 
blank text attributes are mapped to different colors in WYSE 325 emulation. 

When Map reverse attribute is seiected: 

1. The characters with reverse attribute are displayed by the color which is 
assigned to the REVERSE/BLANK map in the color palette. 

2. The characters with blank attribute are displayed by the color which is 
assigned to the NORMAL map in the color palette. 

When Map blank attribute is selected: 

1. The characters with reverse attribute are displayed by exchanging the 
foreground and background of the NORMAL map in the color palette. 

2. The characters with blank attribute are invisible; that is, the foreground falls 
back to the background of the REVERSE/BLANK map in the color palette. 

2.9.9 Intensity Attributes 

The I ntensity attributes check box operates in WYSE 325 color mode. 

When Enabled: 

1. The characters with dim attribute are displayed in a lower intensity. 

2. The characters without dim attribute, but were written in intensity disabled 
mode are displayed in a lower intensity when intensity mode is changed to 
enable. 

When Disabled: 

All characters are displayed with their normal intensity. 

2.10 Terminal Type Menu 

You can select terminal type and emulation modes using this menu. 

2.10.1 Emulation Mode 

Emulation mode is the primary means of selecting different terminal modes 
or emulations. Changing terminal modes or emulations usually performs some 
initialization of the terminal state. 

Changes to the terminal emulation mode take effect immediately (as soon the 
emulation mode submenu is exited). Other Set-Up parameters are updated 
accordingly based on the new emulation mode without exiting Set-Up. 

Example: Selecting a VT mode performs a soft terminal reset (DECSTR). 

PCTerm mode can be selected or deselected independently from the other 
emulations. TheASCII modes use WYSE PCTerm. TheANSI modes use VT 
PCTerm. TheASCII color mode uses WYSE 325 emulation. 

This feature corresponds to the DECPCTERM, DECTME, DECAN M, and 
DECSCL control functions described in Chapter 5. 

Changing the conformance level (DECSCL) does not change the operating level 
reported to identify the terminal to the host. It only changes the way extensions 
are reported. 
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Notes 


• Printer operations are not affected or halted by a change in mode. 

• A soft reset is always performed as a result of a mode change from 
Set-U p. 

• Changes resulting from most, but not all, of the above sequences also 
cause a soft reset. Exception: Entering VT52 mode (via DECANM) 
does not cause a soft reset from VTIOO mode, but does cause a soft 
reset from VT500 mode. 


2.10.2 Terminal ID to Host 

Terminal ID to host selects how the terminal identifies itself to host software, 
specifically the Primary Device Attributes response (DA). The default ID is 

■VT520.' 

For a list of the responses, see the Device Attributes sections in Chapter 5. This 
field has no effect when the terminal is in VT52 mode. The feature corresponds 
to the DECTID control function described in Chapter 5. 

2.10.3 VT Default Character Set 

This feature selects the default international character set to use for output as 
initialized in G0-G3 and GL/GR. It corresponds to the DECAUPSS (Assign User 
Preference Supplemental Set) control function described in Chapter 5. 

Only ISO Latin-1 and DEC Multinational are available on the North American 
terminal. 

2.10.4 PCTerm Character Set 

This feature selects the PC code page, ISO character set, or DEC character set to 
be used in PCTerm mode and SCO Console mode. This feature is also invoked by 
the DECPCTERM control function described in Chapter 5. 

2.10.5 7-Blt NRCS Characters 

This feature enables National Replacement Character Set mode (DECNRCM), 
as described in Chapter 5. When 7-bit NRCS characters are selected, a 
corresponding 7-bit NRC set is used depending on the keyboard language. See 
Chapter 8 for details. Group 2 or secondary keyboard language characters may 
still be used if they are in the 7-bit character set. This feature is dimmed unless 
there is a corresponding NRC set available. This feature is not available on the 
North American terminal. 

2.10.6 Transmit 7-Bit Controis 

Transmit 7-bit controls selects whether Cl control codes are sent in their 
original 8-bit form (disabled) or converted to their 7-bit ESC Feform. 

This field is invoked by a parameter to the DECSCL control function and by the 
S7C1T and S8C1T control functions. 
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2.11 ASCII Emulation Menu 


Figure 2-14 ASCII Emulation Menu 
Ss t — Up 
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The features, shown in Figure 2-14 and listed in Table 2-6, are specific to 
the ASCII emulation modes supported in the VT520. The default is shown in 
boldface type. Refer to Part III for details. 


Table 2-6 ASCII Emulation Features 


Feature 

Selections 

Determine... 

Data lines 

24, 25, 42, 43 
lines 

The number of data display lines visible, not 
counting any status lines. 

Pages 

1 X lines 

2 X lines 
4 X lines 
* 

The page size and number of pages. 1 x lines 
selects each page to be the number of data lines 
visible on the screen. The * makes the display of a 
single page invisible. 

Attribute 

Character, 

line, or page 

How visual attributes are applied per character, 
line, or page. 

Write protect 
attributes 

Dim, blank, 
reverse, 
underline, 
and/or blink. 

The visual attributes used to highlight and specify 
write protected data. 

Received CR 

CR or CRLF 

Carriage return or carriage return line feed. 

Block Mode 

Conversation 

or Block 

Transfer method. 

Block End 

US/CR or 

CRLF/ETX 

At the end of a block transfer, transmit a carriage 
return or an end-of-text character. 
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2.12 Keyboard Menu 


Figure 2-15 Keyboard Menu 
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Several of the features shown in Figure 2-15 are self-explanatory and correspond 
directly to control functions listed in Table 2-7. For additional information, see 
Chapters 4 and 5. 


Table 2-7 Keyboard Features and Control Functions 


Set-Up Feature 

Control Function 

Keyboard language 

DECKED 

Switch between primary and 
secondary keyboard language 

DECESKM (general), DECHEBM (Hebrew), 
DECNAKB (Greek), DECCYRM (Cyrillic) 

Caps lock function 

DECLCK 

Keyclick volume 

DECKCV 

Warning bell volume 

DECWBV 

Margin bell volume 

DECMBV 

Keyboard encoding 

DECKPM 

Auto repeat 

DECARM 

Data processing keys 

DECKBUM 

Application cursor keys 

DECCKM 

Application keypad mode 

DECKPNM, DECKPAM, DECNKM 
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2.12.1 Keyboard Language 

Some keyboards allow you to select two different keyboard layouts and easily 
switch between them (English and Hebrew, for example). This feature allows 
the VT520 to support both existing conventions and emerging standards for 
extending the graphic input and/or switching between languages in dual language 
environments. (The North American keyboard has only one keyboard language, 
English.) 

The primary keyboard language corresponds to Group 1 (per Dl N 2137) and 
generally references the legends on the left half of the keytops. 

The secondary keyboard language corresponds to Group 2 (Group Shift per Dl N 
2137) and generally references the legends on the right half of the keytops. 

Unless overridden, | ctri/Ait/Fi | makes the primary keyboard language active, and 
I ctri/Ait/F2 I makes the secondary keyboard language active. (These are factory 
defaults, standard on PCs.) 

Selecting a new keyboard language in Set-Up automatically initializes the 
keyboard character set, as described in Chapter 8. 

Changes to this field take effect immediately. Changing this field to North 
American or Dutch and then exiting Set-Up or going to another menu resets the 
7-bit NRCS characters feature to disabled. There is no "7-bit characters" mode 
for the North American or Dutch keyboards. This field affects the language of the 
keyboard indicator line. 

2.12.2 Define Key Editor 

The Define Key Editor is an advanced function that allows the terminal to adapt 
to environments that do not match the preprogrammed settings. 

Caution 

This function is designed to be easy to use; however, unless you 
understand the consequences of remapping various key combinations, 
use caution when using this feature. 


The Define key menu invokes the Define Key Editor. 

To ensure consistent access to Set-Up features, the following rules apply for 
interpreting keystrokes. 

• Within Set-Up and the Define Key Editor, the four arrow keys along with 

I Enter] , j Return j , [b^ , j Select] and delete key O are interpreted according to their 
standard definitions, regardless of how they may be redefined at other times. 
The delete key will erase a field when defining an alphanumeric key. The one 
exception is when pressing the key to be defined. 

• When you press as the first key after the terminal is powered on, you 
always enter Set-Up, regardless of which keyboard you use or how ] f 3 ] is 
defined. 

• When copying one key definition to another, the standard key definition for 
a key is copied, not the current definition. This copy method ensures that 
keyboard functions are not lost within the Define Key Editor. 
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Figure 2-16 Define Key Editor, Seiect Function 


□ e-f i hie Key Ecd i toh- 
flvailable memory: 971 

Press key bo be defined: F6 Key number: 117 

De f i ne key as 

0 UDK ♦ Function 0 Riphanumeric □ Copy of key defauit: 


Mod i f i ers : 

Unsh i f ted 
S h i f ted 


Control 


Shift Ctrl 
Alt 

Alt -shift 
,^t sh Ctrl 


Def i n i t i on : 



UDK Sequence 
No function 
No function 
No function 
No function 


Select function: 


No function 
Hold 

Print Faiiqe 

Set-Up 

Break 

Hard Reset 


UDK: 2;1 SP} 

UDK direction: t Normal 0 Terminal only 0 Host only 


OK 


fipp ly 


Cancel 


MA-0324-93.GRA 


2.12.2.1 Copy of Key Defauit — Moving a Standard Function 

The simplest way to reprogram a key is to copy the behavior of another key. You 
can use Copy of key default to copy the factory default for a key to be defined 
to any position on the keyboard. You cannot, however, use this feature to edit the 
code transmitted by individual keys. To move factory default key functions: 

1. From the Keyboard menu item, select the Define key . . . function and 
press I Return | ; the Define Key Editor menu will appear. 

2. Press the key for which you want to assign a new behavior. If the key 
is a function key, a screen similar to Figure 2-16 is displayed. Names 
are displayed in the Set-Up language selected (not according to keyboard 
language). The ±symbol indicates a toggle feature. Names are truncated to 
12 characters in the definition field. 

3. Press | => | to highlight the Copy of key defauit radio button (•) and press 

I Enter] . 

4. Press the key whose factory default behavior is what you want your defined 
key to do. 

5. Press m to highlight the OK or Apply button and press ] Enter | . 


2-38 Set-Up 







Set-Up 

2.12 Keyboard Menu 


2.12.2.2 Customization 

If you want to program a key to behave differently than one of the factory defined 
keys, then you will need to know about the following key categories: 

Function: Keys such as the arrow keys (if, t)., =>), the |Shift| modifier key, or the 

Set-Up key, used to transmit function key sequences or to perform local 
terminal functions. 

Alphanumeric: Keys used to transmit alphanumeric characters. 

2.12.2.3 Modifier Keys 

Modifier keys vary from within the Function and Alphanumeric categories. A 
modifier key is a key that modifies the behavior of other keys when it is pressed 
and held down. For example, pressing an alphanumeric key in combination with 
the |Shift| modifier key will normally send the shifted or uppercase characters for 
that key. 

Modifier keys are treated as a special kind of local terminal function. The VT520 
function mcxdifier keys are: |Shift| , [ctri] , and |^. VT520 alphanumeric keys can also 
be modified by pressing | Group Shiff] ( |Ait Gr| on enhanced PC keyboards) and | Ait/Shift | 
(Shift-2). Modifier keys themselves cannot normally be modified by other keys. A 
key assigned to act as the |Shift| modifier, for example, cannot transmit a function 
sequence when pressed in combination with Defining a key as a modifier key 
makes all assignable combinations of that key act as a modifier. 

2.12.2.4 Creating a New Function 

To define a new function key: 

1. From the Keyboard menu item, select the Define key . . . function and 
press I Return | ; the Define Key Editor menu will appear. 

2. Press the key for which you want to assign a new behavior. 

3. Press the | ^ | or | => | key to highlight the Function radio button (•) and 
press I Enter] . 

4. Press the and keys to highlight the modifier combination that you 
want to define (Unshifted, Shifted, Control, and so on) and press ] Enter | . 

5. Press the ] => ] key to move to the Select function scroll box. Press the Rfl 
and keys to highlight the desired keystroke function from the list and 
press ] Enter] . 

6. Press the ] ^ ] key to return to the Modifiers. 

7. Repeat steps 4 through 6 to define other modifier combinations as desired. 

8. Use the arrow keys (it, 0, =>) to highlight the OK or Apply button and 

press ] Enter] . 

2.12.2.5 Examples of Creating New Functions 

Examples of when to create new functions include: 

• Changing the O or ] Delete ] key to delete when unshifted and to backspace 
when shifted. 

• Disabling the ] Comp6ii~] , ] Break] , and Set-Up keys by assigning them to have no 
function. 
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2.12.2.6 Correcting a Mistake 

If you make a mistake or want to start over, choose the Cancel button. Use 
Actions > Restore factory defaults to restore the factory default settings. 

2.12.2.7 Creating A New Aiphanumeric Key or Keyboard Layout 

The method for creating a new alphanumeric key is similar to that for function 
keys, except that you can define different modifier combinations and you enter 
alphanumeric values differently. 

If the key was previously programmed as a function key, the function definition 
will be empty. Once any function definition is applied, all the alphanumeric 
definitions for that key are lost. A single key cannot act as both a function key 
and an alphanumeric k^ simultaneously. 

To define a new alphanumeric key: 

1. From the Keyboard menu item, select the Define key . . . function and 
press I Return | ; the Define Key Editor menu will appear. 

2. Press the key for which you want to assign a new behavior. 

3. Press the | ^ | or | => | key to highlight the Alphanumeric radio button (•) 
and press | Enter | . The character transmitted when this key is unshifted is 
highlighted. 

4. To select a different character, press the corresponding key on the keyboard, 
or use the numeric compose key to generate a new character. 

5. If desired, press theg key to move to the Non-spacing accent scroll box. 
Press the [j] and keys to highlight any non-spacing accent from the list 
and press | Enter | . 

6. The code transmitted by the unshifted alphanumeric key when pressed in 
combination with the Control key is calculated automatically and displayed in 
the Definition column. If desired, you may redefine this function. 

7. If desired, select an Alt Function modifier combination for the alphanumeric 
key from the Select Function scroll box. You may choose a function, 
including a user-defined key (UDK) sequence. The default for the Alt 
Function is None. 

8. Press the key to return to the modifier selection. 

9. Use the arrow keys (it, 11^, =>) to highlight the OK or Apply button and 

press I Enter | . 

To enter alphanumeric values you can type the desired character or numeral, you 
can compose the desired character including numeric keypad compose, or you can 
select a nonspacing accent from the nonspacing accent scroll box. 

2.12.2.8 Examples of Creating New Alphanumeric Keys 

Examples of when to create new alphanumeric keys include: 

• Making the comma and period keys send comma and period instead of angle 
brackets when shifted. 

• Changing the keyboard from a QWERTY to QWERTZ layout. 

• Defining an alternate key layout to match your own preference or local typing 
conventions (Dvorak, or Russian Cyrillic, instead of Bulgarian Cyrillic). 
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2.12.2.9 User-Defined Keys 

The UDK radio button allows any key to be programmed with a user-defined 
sequence. UDKs are a subset of function keys. A separate UDK dialog box is 
provided for simplicity. Selecting UDK causes a UDK: text field to be displayed 
so you can enter a key sequence. This text field can scroll left or right as needed 
to allow longer strings to be entered. 

Enter control codes by holding the | Compose | or key down and entering the 
decimal value for the code on the Numeric keypad. Codes may also be entered on 
the Numeric keypad in column/row format as follows: 

rCompose | PH ["1 n~l PH 

Press again to move the highlighting cursor to select one of the following 
UDK directions: 

• Normal The sequence is sent to the host and/or to the screen depending on 

the communication settings (On-line, Local echo, Half duplex, and so 
on). 

o Terminal only The sequence is sent only to the screen, as if it had just been 
received from the host. 

o Host only The sequence is sent only to the host, regardless of the 

communication settings. 

Press again to select one of the following buttons: 

I OK I I Apply I I Cancel ] 

When you select Cancel, you only cancel the changes to the currently selected 
modifier combination. 

2.12.2.10 Programming Notes 

• When you press as the first key after the terminal is powered on, you 
always enter Set-U p, regardless of how g is defined. 

• The factory default Break function (unshifted F5) cannot be reprogrammed by 
host control sequence. This is necessary to support secure attention. If the 
sequence is received, the factory default keystroke table entry for Break is not 
overwritten. 

• If a key is programmed to act as a modifier key, it operates as a modifier with 
any combination of [Shift | , [Ait] , or j Control j . 

• If a key is programmed to be a modifier key and modifier key reporting is 
enabled using DECSMKR, the key sends the VT sequence for the left modifier 
key when there is more than one. 

• I Caps Lock] combinations such as j Caps Lock/Prim Scree7i~~| are local keyboard 
extensions and cannot be reprogrammed by DECPFK. The j Caps Lock j key acts 
as a modifier. The j Caps Lock j function can be moved to another key, but j Pause j 
must still send the Break. 

• Use of the Define Key Editor to redefine keys on the numeric keypad affects 
only the Num Lock off state of these keys. When Num Lock is engaged, these 
keys will always send their factory default ASCII numerals (and related 
characters) intended for numeric input. The Num Lock behavior of these 
keys cannot be reprogrammed. (This Num Lock behavior does not apply to 
numeric keypad mode on the VT keyboard or PC keyboard in VT style.) 
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• The toggle Num Lock function can be assigned to any single key combination. 
Although the Num Lock state modifies other keys, the toggle Num Lock 
function is not a modifier key. This means modifier combinations of 

I Num Lock/Key | can be assigned to any other function or user-defined sequence. 

• Use of the numeric keypad to compose characters by entering their decimal 
code in combination with |Ait Gr| or | Compose | (held down) should continue to 
work regardless of any reprogramming of keys on the numeric keypad, unless 
such reprogramming directly conflicts with use of the keypad in this manner. 
Example: A numeric keypad key has been defined as | Compose | or |Ait Gr| . 

• Function keys also work in VTIOO mode. 

2.12.3 Save Key Definitions 

To save your key definitions so they will be available the next time you turn the 
power on, select the Save key definitions menu item from the Keyboard menu. 

This action field on the keyboard menu (Figure 2-15) causes the Define key 
modifications to be saved to nonvolatile memory independently from any other 
Set-Up features. Key definitions are saved on a first-come first-served basis and 
are limited by the total amount of nonvolatile memory available. 

This feature cannot be invoked by a host control function. 

2.12.4 Recall Key Definitions 

This action field causes previously saved Define key modifications to be recalled 
from nonvolatile memory independently from any other Set-Up features. 

2.12.5 Lock Key Definitions 

The Lock key definitions menu item operates as a check box. When key 
definitions are locked, they cannot be reprogrammed from the host. 

2.12.6 Caps Lock Function 

This function allows you to enable the | Lock] or | Caps lock] key to do the following: 

• Caps lock Lock alpha keys on main keypad in uppercase setting. 

o Shift lock Lock alpha and numeric keys on main keypad in shifted setting. 

o Reverse lock Works the same as Caps Lock, except that pressing the |Shift| key 

will send the lowercase or unshifted character assigned to a key. 

2.12.7 Keyclick, Warning Bell, and Margin Bell Volume 

The volume of these settings can be set to high, low, or off, with high as the 
default. 

Suppress repeated warnings causes the terminal to ignore Control-G warning 
bells encountered within two seconds of a previously sounded warning bell. When 
using multiple sessions, this feature prevents broadcast messages sent to more 
than one session from sounding the warning bell repeatedly for each session. 
Alternatively, if several broadcast messages are pending in an inactive session, 
the warning bell sounds once when the session is made active. 
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2.12.7.1 Visible Bell 

The terminal provides a Visible bell feature, which flashes a bell ringing font 
whenever a sound is generated. The fonts will flash six times and disappear in 
2 seconds automatically. In ANSI mode, the bell is displayed at column 16 of 
the keyboard indicator line (same place as the sticky keys indicator). In ASCII 
mode, the bell is displayed at column 23 of the status line These bell fonts may 
temporarily replace another indicator on the screen. 

2.12.8 Keyboard Encoding 

The Keyboard encoding menu allows you to select from the following: 

• Character (ASCI I) The keyboard uses normal ANSI/ISO character encoding. 

o Scancode The terminal transmits make and break codes for each 

keystroke corresponding to the hardware scan codes used 
by PC keyboards (scan set 1). 

o Key position The keyboard transmits key position codes for each down 

transition. This menu allows alternate keyboard layouts to be 
supported by application software. 

This feature corresponds to the DECKPM (key position mode) control function 
described in Chapter 5. 

2.12.9 Auto Repeat 

The Auto repeat feature selects whether keys begin auto repeating if still held 
down after a delay interval: 

• Fast (30/sec) 
o Slow (10/sec) 
o Off 

The repeat rate is the number of "keystrokes" per second, not characters per 
second. Changes to this field take effect immediately. 

This is a user-preference feature. When it is unlocked, this feature can be invoked 
by the DECARM control function. 

2.12.10 Data Processing Keys 

This feature corresponds to the DECKBUM control function described in Chapter 
5. Changes to this field take effect immediately. 

2.12.11 Application Cursor Keys 

This feature corresponds to the DECCKM control function described in Chapter 
5. This feature is reset to the factory default setting by DECSTR. 

Changes to this field take effect immediately. 

Settings for Application cursor keys (AppCK) and Application keypad mode 

(AppKM) selected in Set-Up can be saved to NVM and used as the power-on 
settings. Settings for AppCK and AppKM selected by host control functions affect 
the current operating state, as shown by the check boxes, but are not saved in the 
NVM. 
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2.12.12 Application Keypad Mode 

This feature selects whether the numeric keypad sends ASCI I numerals or 
application function sequences. It corresponds to the DECKPNM, DECKPAM, 
and DECNKM control functions described in Chapter 5. 

This field is reset to the power-up setting when a soft reset occurs (Reset Session 
or receipt of DECSTR). 

Changes to this field take effect immediately so you can use the keypad to enter 
an Answerback message. 

2.12.13 Map PC Keyboard to VT 

Map PC keyboard to VT causes the terminal to treat a PC layout keyboard 
as if it were a VT keyboard. F1-F5 behave as local function keys (FI old, Print, 
Set-Up, Session, Break). Editing and numeric keypad keystrokes work the same 
as the corresponding keys on a VT keyboard (PF1-PF4 are recognized instead of 
NumLock and other PC legends). 

This feature is only available when a PC keyboard is used and can be toggled on 
or off by pressing CapsLock/NumLock. 

2.12.14 Ignore Missing Keyboard 

When selected. Ignore missing keyboard causes the terminal to ignore a 
missing keyboard during power-up selftest instead of displaying a "Keyboard 
error" message. 
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2.13 Communication Menu 


Figure 2-17 Communication Menu 
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Several of the Communication features shown in Figure 2-17 are self-explanatory 
and correspond directly to control functions listed in Table 2-8. These functions 
are described in Chapter 5. 


Table 2-8 Communication and Modem Features and Control Functions 


Set-Up Feature 

Factory Default 

Host Control Code 

Communication > 



Port select 

Sl=comml, S2=comm2, 
Print=comm3 

DECSCP 

Word size 

8 bits 

DECSPP 

Parity 

None 

DECSPP 

Stop bits 

1 bit 

DECSPP 

Transmit speed 

9600 

DECSCS 

Receive speed 

Transmit speed 

DECSCS 

Transmit flow control 

XON/XOFF 

DECSFC 

Receive flow control 

XON/XOFF or XPC 

DECSFC 

Flow control threshold 

Low (64) 

(continued on next page) 
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Table 2-8 (Cent.) Communication and Modem Features and Control Functions 


Set-Up Feature 

Factory Default 

Host Control Code 

Transmit rate limit 

150 cps 

DECXRLM DECSTRL 

Fkey rate limit 

150 cps 

DECSTRL 

[/] Ignore Null character 


DECNULM 

[ ] Local echo 


SRM 

[ ] Half duplex 


DECCHDPXM 

[ ] Auto answerback 


- 

Answerback message... 


DECLANS 

[ ] Answerback concealed 

Modem > 


DECCANSM 

[ ] Enable modem control 


DECMCM 

Disconnect delay 

2 seconds 

DECSDDT 

Modem high speed 

1 gnore 

- 

Modem low speed 

1 gnore 

- 


2.13.1 Communication Port Seiect 

The Communication > Port Select dialog box (Figure 2-18) allows you to 
specify which of the VT520's serial communication ports (comml..comm3) are 
used by each session. The sessions are identified across the top of the dialog box 
with the session icon name. 


Figure 2-18 Communications — Port Select 
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If more than one session is assigned to a single communications port, the 
Terminal Device/Session Management Protocol (TD/SMP) is used. Pressing the 
Session key (F4) cycles through each session 1 through 4 in order making it the 
active session and establishing the corresponding connection as needed. 
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If sessions are not yet enabled on the corresponding port, the TD/SMP enable 
sessions command is issued and the first session connection on this port is 
established. If the corresponding session connection has not yet been established 
or the session is not the active session on this port, the TD/SMP open session 
or select session command is sent. If opening a new session fails, the terminal 
reverts back to the previous session. 

Comm Radio Buttons 

Selecting Comm = session off completely disables the corresponding session 
virtual terminal such that it can no longer be made active, it is not included in 
the switch session cycle order, and its icon does not appear in the framed windows 
display. Resources previously assigned to this virtual terminal become available 
to the others. At least one session must always be enabled. The terminal does not 
allow "Comm = session off" to be set for the last remaining session. Notice that 
selecting "Comm = session off" does not dim the corresponding session selection 
in this dialog box. 

Print Radio Buttons 

This set of radio buttons control the printer port assignments. They are described 
below with the Printer Port Select dialog box. This same dialog box appears in 
both Communications and Printer Set-Up and affects all sessions. If comm3 is 
assigned as the printer port for one or more sessions, it is dimmed and is not 
available as a comm selection. Alternatively, if comm3 is assigned as the comm 
port for any session, it is dimmed and is not available as a printer port selection. 
The factory default is "Print =none" for all four sessions. 

The Printer Port Select dialog box allows you to specify which port is to be 
used for local print operations: serial port comm3 or the Centronics parallel port. 
If more than one session is assigned to use a single printer port, the printer 
will be shared on a first-come-first- served basis. The Print Page operation 
and Printer Controller Mode can not be interrupted. If a session is using the 
printer for either of these, other sessions attempting to use this printer port are 
forced to wait (printer status: busy) until the previous operation completes. A 
session assigned "Print =none" will have "printer status: no printer". Any print 
operations attempted from this session will be ignored. 

2.13.2 Word Size 

The communication word size can be 8 bits (default) or 7 bits. 

2.13.3 Parity 

You can select any of the following parity checks: 

• None 
o Even 
o Odd 

o Even, unchecked 
o Odd, unchecked 
o Mark 
o Space 

2.13.4 Stop Bits 

For communication, 1 (default) or 2 stop bits can be enabled. 
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2.13.5 Transmit Speed 

The communication Transmit speed is set to 9600 baud. You can select transmit 
speeds from the menu shown in Figure 2-19. 


Figure 2-19 Communication Transmit Speed Menu 
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2.13.6 Receive Speed 

Like the communication Transmit speed, you can select the Receive speed 
from 300 to 115.2K baud. The default receive speed matches the transmit speed 
selection. 

2.13.7 Transmit Fiow Controi 

The Transmit flow control method can be one of the following: 

o None 
• XON/XOFF 
o DSR (Data Send Ready) 
o Both 


Note 

When an ASCI I emulation is selected, the default Transmit flow control 
is None. 
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2.13.8 Receive Fiow Controi 

The Receive flow control methcxJ can be one of the following: 
o None 

• XON/XOFF or XPC 
o DTR (Data Transmit Ready) 
o Both 

2.13.9 Fiow Controi Threshoid 

You can set the Flow control threshold to Low (64 characters) or to Fligh (768 
characters). 

2.13.10 Transmit Rate Limit, Fkey Rate Limit 

The Transmit rate limit choice limits the character rate from the keyboard 
to between 30 and 150 characters per second (selectable with fairly uniform 
separation), regardless of baud rate. This is fast enough to allow any keystroke 
to auto repeat at 30 FI z (baud rate permitting). The default is 150. 

This feature allows you to limit the transmit rate from the terminal so as to 
reduce the interrupt burden on the operating system. 

You can select a different transmit rate for graphic keys and function keys using 
Fkey rate limit. The F keys transmit more than 1 byte per key press. This 
function may be selected through the DECXRLM and DECTRL control function. 
Refer to Chapter 5, for details. 

Figure 2-20 Communication Fkey Rate Limit Menu 
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2.13.11 Ignore Nuii Character 

The Ignore Null setting causes the terminal to discard Null characters 
immediately without buffering them. This allows NUL to be used as a time 
fill character to pace terminal output without overflowing the receive character 
buffer. To pass NUL control codes to a printer, you must deselect the Ignore 
Null character check box. 

2.13.12 Locai Echo 

With Local echo enabled, most characters sent from the keyboard to the host 
are also displayed on the screen. The answerback message and XON/XOFFs are 
not echoed locally. Everything else is. 

This feature corresponds to the SRM control function described in Chapter 5. 

Note 

Local echo is different from the "Local" setting of On-line in the main 
menu of the Set-U p directory. Local echo causes keystrokes to be echoed 
on the screen, but it does not direct keyboard input to the ANSI parser, 
which also updates the screen. Local echo is temporarily disabled when 
the terminal is in either Local mode or Local Controller mode, because 
the keyboard input is already being redirected to the screen through the 
parser or to the printer. 


2.13.13 Half Duplex 

You can enable or disable Half duplex communication. The default is disabled. 
Flalf duplex communication is available only on the Comml communications port. 
If communication is set for the Comm2 port, this feature is disabled (dimmed). 

2.13.14 Auto Answerback 

This item is used to enable or disable Auto answerback on power-up or upon 
connection. The factory default is disabled. 

2.13.15 Answerback Message 

Each session can have an answerback message. The Answerback message . . . 
menu item invokes a dialog box with a 30-character limit. All characters that 
can be generated by the keyboard are legal in this field (including primary and 
secondary keyboard language characters). As such, no errors are reported, except 
when trying to enter more than 30 characters. I n this case, the bell rings (if 
enabled), and no more characters are accepted. The factory default message is no 
message at all (a blank field). 

If an Answerback message is currently defined, the message is displayed in the 
text entry area. The <3 or | Delete | key can then be used to delete backwards and 
enter a new Answerback message. 
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Figure 2-21 Communication Answerback Diaiog Box 
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Control characters are displayed using the CRM font. P ressi ng | Return | enters a 
return character in the Answerback message. Pressing niTT with the highlighting 
cursor in the Answerback text field moves to the OK button. 


The current Answerback message is displayed in the answerback dialog 
box unless Answerback concealed is selected. I n this case, the previous 
Answerback message is not shown. Choosing the OK button to enter a new 
Answerback message clears the Answerback concealed check box. 


2.13.16 Answerback Concealed 

Changes to this field take effect immediately. The factory default is disabled. 

If disabled, the Answerback message is visible in Set-Up. If enabled, the message 
is not visible and the text "<concealed>" replaces the message. The only way to 
return this field to disabled (visible) is to enter a new message. 
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Figure 2-22 Modem Menu 
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2.14.1 Enable Modem Control 

The field allows you to select whether the additional hardware control signals 
at the interface connector are used for modem control. Modem control disabled 
is also referred to as "Data leads only." Refer to Chapter 9 for details on modem 
control signals. 

This feature corresponds to DECMCM in Chapter 5. 

2.14.2 Disconnect Delay 

When modem control is enabled, the Disconnect delay feature determines 
the time allowed before the terminal disconnects from the communications line 
when the received line signal detect (RLSD) is lost. Disconnect delay is in effect 
only when RLSD (CD) is lost. If DSR is lost, the terminal performs a disconnect 
immediately. The following selections are available: 

• 2 seconds 
o 60 ms 

o No disconnect 

All countries except the United Kingdom should use a delay of 2 seconds. The 60 
ms delay is for use in the United Kingdom. 

If the VT520 detects a loss of carrier and you selected No disconnect, the VT520 
ignores RLSD (CD) after the beginning of the connection. 

If you try to disconnect and reconnect the line, the VT520 checks to "see" if RLSD 
is asserted before granting the connection. Once it is connected, the terminal 
ignores the loss of carrier. 

You can select disconnect delay through Set-Up or through control function 
DECDDT. Refer to Chapter 9 for details on the connect and disconnect process. 


2-52 Set-Up 



Set-Up 
2.14 Modem Menu 


2.14.3 Modem High Speed 

Figure 2-23 Modem High Speed Menu 
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When modem control is enabled, the speed indicator signal (SI) from the 
modem may be used to select the communication rate. This feature sets the 
communication rate to be used when the speed indicator line is "on." Selecting 
Ignore causes the terminal to use its regular transmit and receive speeds as it 
would when modem control is disabled. 

This feature can be invoked by DECSCS. 

2.14.4 Modem Low Speed 

These selections are the same as the modem high speed selections shown in 
Figure 2-23. When modem control is enabled, the speed indicator (SI) signal 
from the modem may be used to select the communication rate. This feature sets 
the communication rate to be used when the speed indicator line is "off." Selecting 
Ignore causes the terminal to use its regular transmit and receive speed as it 
would when modem control is disabled. This feature can be invoked by DECSCS. 
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Figure 2-24 Printer Menu 
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Port se I ect . . . 
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Printer features shown in Figure 2-24 correspond to the control functions listed 
in Table 2-9. These functions are described in Chapter 5 and Chapter 10. 

2.15.1 Port Select 

The Port select menu is the same one that appears in the Communication 
menu (see Figure 2-18). It is displayed in both areas to be easy to find whether 
you are selecting the printer port or the host port. Flaving a single feature avoids 
complex interactions between printer port and host port selections. 

2.15.2 Print Mode 

The Print mode menu allows you to select the printer operating mode as follows: 

• Normal 
o Autoprint 
o Controller 
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Note 

We recommend that you do not save the Controller mode selection in N VR 
because this may result in a "hung" terminal if the printer does not have 
DTR asserted. 

Local echo is temporarily disabled when the terminal is in either Local 
mode or Local Controller mode, because the keyboard input is already 
being redirected to the screen through the parser or to the printer. 


Table 2-9 Printer Features and Control Functions 


Set-Up Feature 

Factory Default 

Host Control Code 

Printer > 

Port select 

Sl=comml, S2=comm2, 
Print=comm3 

DECSCP 

Print mode 

Normal 

MC 

Printer type 

DEC ANSI 

DECSPRTT DECSDPT 

DEC/ISO char sets 

National only 

DECSDPT 

PC character sets 

PC International (437) 

DECSPPCS 

Same as receive 

Print extent 

Full page 

DECPEX 

Print terminator 

None 

DECPFF 

Serial print speed 

4800 baud 

DECSCS 

[ ] 2-way communication 


MC 

Transmit flow control 

XON/XOFF 

DECSFC 

Receive flow control 

XON/XOFF 

DECSFC 

Word size 

8 bits 

DECSPP 

Parity 

None 

DECSPP 

Stop bits 

1 bit 

DECSPP 


2.15.3 Printer Type 

You can select the printer type as follows: 

• DEC ANSI 
o I BM ProPrinter 
o DEC +IBM 

2.15.4 Printer Character Sets 

The printer character set menus allow you to match the characters printed to the 
character sets the printer is capable of supporting. 
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2.15.4.1 DEC/ISO Character Sets 

You can enable the character set categories shown in Figure 2-25. 


Figure 2-25 DEC/ISO Character Sets Menu 


Se -t — Up 

Act i ons 
Sess i on 
D i sp I oy 
Co I on 

Terminal type 
flSC I I emu lotion 
Keyboard 
Commun i cat i on 
Modem 


Pr inter 


Tabs . . . 

Set-Up language ^ 

0 On- I i ne 

Saue settings 
Res tore se 1 1 i ngs 
Exit Set-Up 


Port select. . 
Print mode 
Printer type 


DEC /I SO 


PC character sets 
Print extent 
Print terminator 

Serial print speed 
2-way communication 
Transmit flow control 
Receive flow control 
Word s i ze 
Par i ty 
Stop b i ts 


# Motional only 
0 Motional + line drawing 
0 Mu I t i not i ona I 
0 fl I I characters 


2.15.4.2 PC Character Sets 

The numbers in parentheses in this menu refer to standard PC code pages. Refer 
to Chapter 10 for a listing of the PC character sets. 

I I Same as receive— Use I BM ProPrinter sequences with control codes or 
without host control codes. 

2.15.5 Print Extent 

This selection allows you to print a full page or just the scroll region. 

2.15.6 Print Terminator 

The print terminator can be None or FF (form feed). 


2.15.7 Seriai Print Speed 

Like the Communication menu speed selection (see Figure 2-19), you can select 
the serial printer speed from 300 to 115.2K baud. The default is 4800 baud. 
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Figure 2-26 PC Character Sets Menu 


Se -t — Up 


fictions ► 




Sess i on ► 




□ i sp 1 oy ^ 




Colon ► 




Terminal type ► 




fiSC 1 1 emu lotion ► 




Keyboard ► 


-| 


Communication ► 

Port select. . . 



Modem ► 

Print mode ► 



Printer ^1 

Printer type ► 



Tabs . . . 

DEC/ ISO char sets ► 

r 

— 

Set-Up language ► 

PC character sets ► 

# PC Greek (210/ 


Print extent ► 

d PC Spanish <220/ 

0 On- 1 i ne 

Print terminator ► 

+ PC International <437/ 

Save settings 


0 PC Mul ti 1 ingual <350/ 

Res tore se 1 1 i ngs 

Serial print speed ► 

0 PC Slavic <352/ 

Exit Set-Up 

□ 2-way communication 

0 PC Turkish <357/ 


Transmit flow control ► 

0 PC Portuguese <360/ 


Receive flow control ► 

0 PC Hebrew <362/ 


Word size ► 

0 PC French/Canadian <363/ 


Par i ty ► 

(/ PC Dan i sh/Morweg i an <365/ 


Stop bits ► 

</ PC Cyrillic <366/ 


2.15.8 2-Way Communication 

This item allows you to enable and disable bidirectional communications on the 
serial printer port. The default is 2-way communication disabled. 

2.15.9 Transmit Fiow Controi 

The printer transmit flow control method can be one of the following: 

o None 

• XON/XOFF 

o DSR (Data Send Ready) 
o Both 

2.15.10 Receive Fiow Controi 

The printer receive flow control method can be one of the following: 

o None 

• XON/XOFF 

o DTR (Data Terminal Ready) 
o Both 

2.15.11 Word Size 

The printer word size can be 8 bits (default) or 7 bits. 
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2.15.12 Parity 

You can select any of the following parity checks to the printer: 

• None 
o Even 
o Odd 
o Mark 
o Space 

2.15.13 Stop Bits 

For the printer, 1 (default) or 2 stop bits can be enabled. 

2.15.14 Same as Receive 

This item allows you to set the transmit speed to be the same as the receive speed 
on the printer port. 

2.16 Tabs . . . 

The Tabs . . . menu item is used to invoke the Tab Set-Up dialog box, displaying 
a 132-column tab ruler. Figure 2-27 shows that tab stops are indicated by the 
letter T. 

The highlighting cursor is initially displayed over the entire tab field. The normal 
character cursor appears in column 1 of the tab field. 

The I ^ I and | => | keys move the cursor within the tab field. Pressing [rib| 
advances the cursor to the next tab stop in the tab field (if any). The character 
cursor automatically wraps between the end of the first row and the beginning of 
the second row in the tab field. 
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Figure 2-27 Tab Set-Up Dialog Box 

Se -t — Up 


Set-Up 
2.16 Tabs . . . 


Act i ons 
Sess i on 
□ i sp I oy 
Co I on 

Terminal type 
flSC I I emu lotion 
Keyboard 
Common i cat i on 
Modem 


Tab Set-Up 

Use arrows to mooe the cursor and RETURN or ENTER to toggle: 



OK 


Cance 1 


Set S column tabs 


C 1 ear a 1 1 tabs 


The labeled buttons allow you to clear all tabs or to set 8-column tabs directly. To 
set individual tabs: 

1. Position the cursor in the desired column. 

2. Press | Enter] to Set or clear a tab in that column. 

Tab setting can also be invoked by the HTS and DECCTS control functions. 

2.17 Sound 

The VT520 is capable of producing a range of sound frequencies. Examples: 


To communicate . . . 

Sound used 

Power on 

125 ms beep 

Attention warning (also 

125 ms beep 

Programmable Alarm 

Four short beeps in rapid succession, pause 0.5 
seconds repeat. Alarm 1 uses C. Alarm 2 uses Eb. 

Sticky keys on 

Series of three rising notes (short beeps Eb Ab C) 

Sticky keys off 

Series of three falling notes (C Ab Eb) 

Hourly chime 

125 ms beep 

Keyclick 

2 ms beep 

Margin bell 

125 ms beep 
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Pnote 

Note 

~F (Hz) 

Pnote 

Note 

~F (Hz) 

1 

C5 


14 

cm 

1047 

2 



15 

D6 


3 

D5 


16 

D#6 


4 

D?©(Eb) 

632 

17 

E6 


5 

E5 


18 

F6 


6 

F5 


19 

F#6 


7 

Fm 


20 

G6 


8 

G5 


21 

cm 


9 


847 

22 

A6 


10 

A5 


23 

Am 


11 


944 

24 

B6 


12 

B5 


25 

C7 


13 

C6 






There is no local sound editor or customize dialog box as the terminal's sound 
capability is rather simple and does not justify sophisticated editing features. A 
control function is defined to allow applications to generate custom sounds. The 
general form is 

ESC [ Pvolume ; Pduration ; Pnote ; . . . FINAL 

Where: 

Pvolume specifies the sound volume (0=off, l-3=low, 4-7=high). 

Pduration specifies the note duration in 1/32 of a second. 

Pnote;. ..Pnote specifies one or more notes to sound at the specified volume 
and duration (0=silent, l=Eb, 2=Ab, 3=Bb, 4=C). 

The final characters of the sequence are (2/12 7/14). 

The terminal's sound buffer can store 16 notes of specified volume and duration. 
Additional sound controls are held in the communications input buffer invoking 
receive data flow control as needed. 
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2.18 Set-Up Factory Defaults 

Table 2-10 lists the default for the features in the Set-up Menu and their 
corresponding host control code if available. 

Table 2-10 Set-Up Factory Defaults 


Set-Up Feature 

Factory Default 

Host Control Code 

Actions > 



Clear display 
Clear communications 


ED 

Reset this session 
Restore factory defaults 


DECSTR RIS 

Clock 

Calculator 

Show character sets 


DECLTOD 

Banner message 

Session > 

Select session 


DECLBAN 

Session name 


DECSWT DECSIN 

Pages per session 
Save setti ngs for al 1 
Restore settings for all 
Copy settings from 

S1=3,S2=3 

DECSPMA 

Update session 

Dispiay > 

When available 

DECUS 

Lines per screen 

24, 25 or 26 

DECSNLS 

[ ] Auto resize 


DECARSM 

Lines per page 

24 lines x 3 pages 

DECSLPP 

[ ] Review previous lines 


DECRPL 

Columns per page 

80 Columns 

DECCOLM 

[/] Clear on change 


DECNCSM 

Status display 

Local status 

DECSSDT 

Scrolling mode 

J ump 

DECSCLM DECSSCLS 

Screen background 

Dark 

DECSCNM 

Cursor display 
[/] Blink 

Block 

DECSCUSR 

[/] Enable cursor 
Cursor coupling 


DECTCEM 

[/] Vertical coupling 


DECVCCM 

[/] Page coupling 


DECPCCM 

(continued on next page) 
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Table 2-10 (Cent.) Set-Up Factory Defaults 


Set-Up Feature 

Factory Default 

Host Control Code 

Cursor direction 

Left to right 

DECRLM 

Copy direction 

Left to right 

DECRLCM 

Zero 

0 

DECSZS 

[ ] Auto wrap 


DECAWM 

[ ] N ew 1 i ne mode 


LNM 

[ ] Lock user preferences 

[ ] Show control characters 


CRM 

CRT saver 

15 minutes 

DECCRTSM 

[/] Host wake-up 


DECHWUM 

E nergy saver 

15 minutes 

DECEST 

[ ] Overscan 


DECOSCNM 
(mono model only) 

[ ] Framed windows 

Screen alignment... 


DECALN 

Color > 

Assign colors 


DECAC DECCTR 

Alternate text colors 


DECATC 

Define colors 


DECRSTS 

Select color map 

ANSI SGR color 

DECSTGLT SGR 

ASCI 1 color mode 

Color 


Blink and Bold style 

Foreground 

DECBBSM 

Erase color 

Text background 

DECECM 

Reverse and Blank attributes 
[/] Intensity attributes 

Terminal type > 

Emulation mode 

VT520... 

DECTME 

Terminal 1 D to host 

VT520 

DECTID 

VT default char set 

ISO Latin-1 

SCS 

PCTerm character set 

PC International (437) 

DECPCTERM 

[ ] 7-bit NRCS characters 


DECNRCM 

[/] Transmit 7-bit controls 


S7C1T 

ASCII emulation > 

Data lines 

24 Lines 


Pages 

1 X Lines 


Attribute 

Char 



Write protect attributes 
[ ] Blank 
[ ] Underline 

(continued on next page) 


2-62 Set-Up 



Set-Up 

2.18 Set-Up Factory Defaults 


Table 2-10 (Cent.) Set-Up Factory Defaults 

Set-Up Feature Factory Default 


[ ] Reverse 
[ ] Blink 
[/] Dim 
[ ] Page edit 
Received CR 
[ ] Recognize DEL 
[/] Enhance 
[/] Autoscroll 
[ ] Autopage 
[/] Send ACK 
[ ] Answerback mode 
[/] TVI page-flip 
[ ] Font load 
Block mode 
Block end 


Conversation 

US/CR 


Keyboard > 

VT Keyboard language North American 

PC Keyboard language North American 

Define key... 


Save key definitions 
Recall key definitions 
[ ] Lock key definitions 
Caps lock function 
Keyclick volume 
Warning bell volume 

Suppress repeated warnings 
Margin bell volume 
Keyboard encoding 
Auto repeat 

[ ] Data processing keys 
[ ] Appiication cursor keys 
[ ] Appiication keypad mode 
[ ] Map PC keyboard toVT 
[ ] Ignore missing keyboard 


Caps Lock 

High 

High 

Off 

Character (ASCI I ) 
Fast (30/sec) 


Host Control Code 


DECKBD 

DECKBD 

DECPFK DECPAK 
DECUDK DECNUMLK 
DECCAPSLK DECKLHIM 
DECLL 


DECPKA 

DECSLCK 

DECSKCV 

DECSWBV 

DECSMBV 

DECPCTERM 

DECARM 

DECBUM 

DECCKM 

DECPAM DECKPNM 


(continued on next page) 
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Table 2-10 (Cent.) Set-Up Factory Defaults 


Set-Up Feature 

Factory Default 

Host Control Code 

Communication > 

Port select 

Sl=comml, S2=comm2, 
Print=comm3 

DECSCP 

Word size 

8 bits 

DECSPP 

Parity 

None 

DECSPP 

Stop bits 

1 bit 

DECSPP 

Transmit speed 

9600 

DECSCS 

Receive speed 

Transmit speed 

DECSCS 

Transmit flow control 

XON/XOFF 

DECSFC 

Receive flow control 

XON/XOFF or XPC 

DECSFC 

Flow control threshold 

Low (64) 


Transmit rate limit 

150 cps 

DECXRLM DECSTRL 

Fkey rate limit 

150 cps 

DECSTRL 

[/] Ignore Null character 


DECNULM 

[ ] Local echo 


SRM 

[ ] Half duplex 


DECCHDPXM 

[ ] Auto answerback 

Answerback message... 


DECLANS 

[ ] Answerback concealed 


DECCANSM 

Modem > 

[ ] Enable modem control 


DECMCM 

Disconnect delay 

2 seconds 

DECSDDT 

Modem high speed 

1 gnore 


Modem low speed 

1 gnore 


Printer > 

Port select 

Sl=comml, S2=comm2, 
Print=comm3 

DECSCP 

Print mode 

Normal 

MC 

Printer type 

DEC ANSI 

DECSPRTT DECSDPT 

DEC/ISO char sets 

National only 

DECSDPT 

PC character sets 

PC International (437) 

DECSPPCS 

Same as receive 

Print extent 

Full page 

DECPEX 

Print terminator 

None 

DECPFF 

Serial print speed 

4800 baud 

DECSCS 


(continued on next page) 


2-64 Set-Up 



Set-Up 

2.18 Set-Up Factory Defaults 


Table 2-10 (Cent.) Set-Up Factory Defaults 


Set-Up Feature 

Factory Default 

Host Control Code 

[ ] 2-way communicBtion 


MC 

Transmit flow control 

XON/XOFF 

DECSFC 

Receive flow control 

XON/XOFF 

DECSFC 

Word size 

8 bits 

DECSPP 

Parity 

None 

DECSPP 

Stop bits 

1 bit 

DECSPP 

Tabs... > 


DECST8C HTS 

Set-Up language > 

English 

DECSSL 

[/] On-line > 



Save settings > 



Restore settings > 



Exit set-Up > 
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3.1 Introduction 

To enhance productivity, the VT520 provides local desktop features that can be 
used at any time the terminal is powered up, even when the terminal is not 
connected to a host. These features are: 

• Calculator 

• Clock 

• Show character sets 

• Banner message 

• Copy and paste 

This chapter describes these desktop features and their interaction with the 
terminal. 

3.2 Invoking Desktop Features 

Overview 

The local functions can be accessed through Set-Up or through a user- 
programmable key combination. Chapter 2, Set-Up, describes how to invoke 
these desktop features and how to assign a key combination to a specific feature. 
When one is invoked, the screen is partially obscured by that feature. Pressing 
|ctri/z| , |Fio| ( [e^ ), or I ESC I exits the current desktop feature and reveals the entire 
screen contents. 

From the Actions menu, you can invoke Clock, Calculator, Show character 
sets and the Banner message. When the feature is highlighted (displayed in 
reverse video), press | Enter] or | Return | to enable the feature. A quick start summary 
of some keyboard features is provided, as well as how to implement the Copy 
and Paste function. You can copy and paste within a session and between 
sessions. 


Desktop Features 3-1 




Desktop Features 

3.2 Invoking Desktop Features 


■=: •=. + II |=. 


Actions 


Session ► 

Displaj/ ► 

Color ► 

T er-m i na i type ► 

ASCii emulation ► 

Keyboard ► 

Communication ► 

Modem ► 

P r i n ter ► 

T abs . . . 

Set-Up language ► 


0 On-line 

Save settings 
Restore settings 
Exi t Set-Up 


Clear displaj/ 

Clear communications 
Reset this session 
Restore factorj/ defaults 

Clock 

Calculator 

Show character sets 
Banner message ... 


MA049193.GRA 


While these desktop features are enabled, other terminal functions are disabled. 
Press |ctri|z| , |fio| , [e^ , or [|i^ to exit the feature. 

3.3 Calculator 

You can enable the Calculator function in Set-Up by pressing ] Caps Lock ||Ait/Fi2| 
if you are not in an ASCI I emulation mode. 

When you select the Calculator function, the terminal displays a simple 
calculator. Seethe leftmost layout in Figures 3-1 and 3-2. The keypad keys map 
directly to the calculator keys. The layout depends on whether a VT or Enhanced 
PC keyboard is attached, and whether a modifier key d Shift] or ]^) is currently 
held down. 

When a keypad key is pressed, the corresponding key is highlighted (shown 
in reverse video) on the screen. If a modifier key is pressed down, the display 
changes to show the new keypad assignment. See the two rightmost layouts in 
Figures 3-1 and 3-2. All keys not associated with the calculator are ignored. 
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Figure 3-1 


Calculator with VT Keyboard Layout 
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I n addition to the numbers on the numeric keypad, you can use the following 
keys with the calculator: 


Key 

Function 

E. or 0 

Select hexadecimal, octal, or decimal modes, respectively. 
The radix is indicated by a radio button. The first letter of 
each choice is underlined to remind the user of how to select 
it. 

Arrow keys 

Move the position of the calculator on the screen. 

Shift 

Changes the keypad display to allow you to select STO , RCL , 
1/x , X2 , and Insert Result ( Shift/Enter ). 

m 

Changes the keypad display to hexadecimal and allows you 
to select keys through on the numeric keypad. 

1 C/E 1 

Clears the entry. 

|STO| 

Stores the number from the display in memory. 

RCL 

Recalls the number from memory and places it in the display. 

1 Shift/Enter | 
(Insert Results) 

I nserts the result at the current cursor position after exiting 
the calculator feature. 


Some keys on the main keypad can also be used for calculator functions: 
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Main Keypad Key 

Calculator Function 


[7] (VT keyboard); (PC keyboard) 

□ 

□ 

□ 


m 

m 

H 

same as Enter 

□ 

□ 

<X] 



Figure 3-2 Calculator with PC Keyboard Layout 
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While the calculator is on the screen, all other terminal operations are suspended. 
The first time the calculator is invoked after the terminal is powered on, the 
display and memory registers contain 0. The display is eleven characters wide: 
eight characters are used to display the number's digits, one is used for the 
decimal point, one for the leading sign bit, and the one in the rightmost position 
is left blank. 
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The calculator allows the user to add, subtract, multiply, and divide real numbers 
in the range [-99,999,999. through -t99,999,999.]. While one of these operations 
is in progress, the calculator displays the corresponding symbol [-I-- x -^] to 
the right of the display. (See the x in the figures.) You can also compute 
the reciprocal or the square of a number by pressing the | i/x | or | | keys, 

respectively. 

All calculator math operations have equal priority except 1/X and X^. If a result is 
wider than the display, then a rounded number will be displayed. The unrounded 
result will continue to be used in subsequent calculations. 

The calculator has a memory register in which an intermediate result can be 
stored. When you press |sto| , you replace the content of this register with the 
number in the display. When you press |RCi| , you place the number from memory 
in the display. If any value is stored in memory, the calculator displays the letter 
M to the left of the display. 

The number in the display (usually the last result) can be inserted at the current 
cursor position by pressing | Shift/Enter | (Insert Result), which exits the calculator 
and transmits the data to the host. 

The calculator can also be used with hexadecimal and octal numbers in addition 
to the default (decimal). The[^, [^, or keys put the calculator in 
hexadecimal, octal, or decimal modes, respectively. The current mode is in 
plain text and the other two modes are displayed with the dim attribute. I n 
hexadecimal mode, the numbers A through F are entered by holding down p[ 
and typing the corresponding keypad key. See Figures 3-1 and 3-2. The decimal 
point cannot be used in the hexadecimal or octal modes, and any fractional part 
is truncated in these two modes. 


3.4 Clock 


You can enable the Clock feature without entering Set-Up by pressing 
I Caps Lock |Ait|Fii| if you are either in a VT or an SCO console emulation mode. 

The current time is displayed in the status line, if this feature is enabled. If the 
12-hour format is selected, an A or P is displayed after the minutes. 

The Clock function allows the current time to be set, the hourly chime to be 
enabled or disabled, and the alarms to be set and armed or disarmed. The 
current time can also be set from the host through an escape sequence. When the 
clock function is selected, the window shown in Figure 3-3 is displayed on the 
screen. 


Desktop Features 3-5 



Desktop Features 
3.4 Clock 


Figure 3-3 Clock Function 


Time ll2:34Fj □ 24 hour format 

Ixl Alarml 112:00 1 

Messaqe 1 



n Alarm2 112:00 1 

Message 2 


□ Hourly chime 

□ Request time at power-up 
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The following keys have these functions: 


Key(s) 

Function 

rn and 1^ 

Move the cursor to the next text field or check box. 

nri and Shift/Tab 

Move the cursor to the previous text field or check box. 

gandg 

Move the cursor inside a text field. 

Return and Enter 

Toggle the state of the check box. 

1 <:= 1 and | => | 

Move the cursor inside the current input field. To change 
the contents of a field, type in the new information. 


If the 24-hour time format is selected, these keys are 
ignored. If the 12-hour time format is selected, sets the 
time to either AM or PM. 

1 Caps Lock 1 Enter 1 

Input the clock time at the cursor position and exit the 
clock. 


You do not need to type the colon (:) character in the time field; the cursor skips 
over that character position. The check boxes next to the alarms are used to 
enable or disable the alarms. When an alarm time comes due and the alarm is 
enabled, the terminal sounds the alarm for 5 seconds or until you type any key. 

The terminal also flashes "Alarml" or "Alarm2" in the error line and the 
corresponding message associated with the alarm. The maximum size of the 
alarm messages is 20 characters. When the alarm is cleared (either by typing a 
key or after the 5 second timeout), the error line also disappears, revealing the 
status line if it was enabled. 

If the hourly chime check box is enabled, the terminal emits a double beep every 
hour on the hour. 

The state of the alarms, the alarm times, and the alarm messages are saved 
in NVM if the user chooses Save settings from Set-Up. The clock feature is 
disabled when the terminal is turned off. 
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3.5 Review Previous Lines 

I n Set-Up or through software, you can allocate the pages that are assigned to 
each session, up to a total of eight pages or nine pages on the color model. When 
Review previous lines is selected, the page memory allocation for a session 
becomes a single page and a scroll back buffer. You can then use |ctri|f|-| and |ctri|||.| 
keys to scroll up or down to review lines previously scrolled off the screen. (Note: 
When this feature is enabled, the host cannot write to specific pages, and control 
codes from the host are ignored.) 

3.6 Character Set Tables 

3.6.1 Show Character Sets feature 

When you select Show character sets, the current character set is shown on 
the screen. Nonprinting characters are shown in control representation mode 
wherever possible. 

If you are in either a VT or an SCO console emulation mode, you can enable 
the Show character sets desktop feature without entering Set-Up by using 
I Caps Lock |Ait|Fio| . When the character set is displayed, you can use the following 
keys with this feature: 


Key 

Function 

I Next I or |Prev| 

Looks through the available character sets. 

I Page Up | or | Page Down | 


I Shift I A I 

Restores the ASCI 1 character set (when the Line Drawing set 
is displayed.) 

|Shift| L I 

Displays the line drawing character set, if you are using a VT 
character set. 

|Shift| T I 

Displays the technical character set. 

I Shift I Enter] 

For the current character set, inserts the highlighted 
character into text at the current cursor position, if you 
are using a VT character set. 

ASCII terminal emulations support the character sets listed in Table 3-1. They 
do not support any 8-bit or ISO standard character sets. 

Table 3-1 ASCII Emulation Character Sets 

Emulation Mode 

Character Set 

WYSE 325 

Native/WY-50-F 

WYSE 160/60 Native 

Native/WY-50-F 

WYSE PCTerm 

PC Multi iingual (Code Page 850) 

WYSE 50-P, 150/120 

Native/WY-50-F 

TVI 950, 925, 910-1- 

Native/WY-50-F 

ADDS A2 

Native/WY-50-F 
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3.6.2 Banner message 

The Banner message is the message that is displayed when you turn the terminal 
on. You can change this message as desired. From the Actions menu, select 

Banner message.... 

1. Press I Return] or [Enter] to display a dialog box. 

2. Enter your banner message. 

3. Press the m to select the | ok | button. 

4. Press | Return | or | Enter | to return to the Set-Up menu. 

3.7 Keyboard Summary 

The following table provides a quick start summary of some keyboard features. 


To . . . 

VT Keyboard, press . . . 

PC Keyboard, press . . . 

Hold the screen 


I Scroll Lock j 

Print the screen 

EE 

I Print Screen j 

Enter/Exit Set-Up 

EE 

I Caps Lock I Print Screen j 

Switch session 

[F4| or 1 Caps Lock |KP0| 

I Caps Lock |KP0| 

Select specific session 

Caps Lock K PI, 2, 3, or 4 

Caps Lock K PI, 2, 3, or 4 

Break 

EE 

I Caps Lock I Pause j 

Toggle split screen 

[CtrilF4| 

I Ctrl 1 1 Caps Lock | 0 jkpd 

Adjust window size 

|Ctrl|Shlft|il|or M 

|Ctrl|Shlft|il| or fifl 

Pan previous lines 

|Ctrl|^| or ^ 

jCtrll^l or ^ 

Review previous lines 

|Ctrl|^| or 1 

|Ctrl|^| or 1 

Copy and paste: 

Start copy 

Hold down [f^ 

Hold down Scroll Lock 

Move to beginning of text 

B B, m, or 

B- [!]■ or \T] 

Select beginning of text 

1 Select (f 

|Flome(f 

Select end of text 

1 Remove j 

IB 

Finish copy 

Release [fT| 

Release Scroll Lock 

M ove to different session 
if desired. 

Paste 

|F1| Insert Here | 

1 Scroll Lock | Insert] 


tFor SCO console, press | Caps Lock |fT| . 

tif you press the ] Select] key (or j Flomej key) twice, the keyboard will toggle the copy direction between 
left-to-right and right-to-left directions for use with right-to-left scripts. 


Note 

The copy and paste buffer is limited to 6K bytes, which is about 24 lines 
X 132 columns of data. You also cannot copy and paste from the scroll 
back buffer. 
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Part II 

VT520 ANSI Mode 


This part includes the following chapters: 

• Chapter 4, ANSI Control Functions Summary 

• Chapter 5, ANSI Control Functions 

• Chapter 6, SCO Console Emulation 

• Chapter 7, Character Sets 

• Chapter 8, Keyboard Processing 

• Chapter 9, Communications 

• Chapter 10, Printer Port 





ANSI Control Functions Summary 


4.1 Introduction 

This chapter provides a general description of ANSI control functions. This 
chapter provides information on working with 7- and 8-bit environments and the 
conventions used in each, and it describes the Show control characters Set-Up 
feature. I n addition, this chapter provides summary tables of the ANSI control 
functions. 


For . . . 

See page 

Control characters 

4-1 

Control functions 

4-5 

Working with 7-Bit and 8-Bit environments 

4-10 

Showing control characters 

4-11 

ASCII code tables 

4-14,15 

ANSI control function tables 

4-16 

VT52 mode escape sequences 

4-45 


4.2 Control Characters 

The purpose of a control character is to control an action such as line spacing, 
paging, or data flow. The terminal does not display control characters unless you 
select Show control characters from the Display Set-Up menu. There are two 
groups of control characters. 

CO 7-bit control characters, in columns 0 and 1 
of the 8-bit code table 

Cl 8-bit control characters, in columns 8 and 9 
of the 8-bit code table 

Table 4-1 lists the CO control characters the VT520 recognizes. Table 4-2 
lists the Cl control characters the VT520 recognizes. You can also code Cl 
control characters as 7-bit escape sequences. Table 4-3 lists the equivalent 7-bit 
sequences for 8-bit control characters. All three tables give column/row locations 
as an unambiguous character representation. 
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Table 4-1 CO (7-Bit) Control Characters Recognized 


Name 

Mnemonic 

Column/Row 

Function 

Null 

NUL 

0/0 

NUL has no function (ignored by the 
terminal). May be used as a fill character. 

Enquire 

ENQ 

0/5 

Sends the answerback message. 
(Communications Set-Up) 

Bell 

BEL 

0/7 

Sounds the bell tone if the bell is enabled 
in Keyboard Set-Up. 

BS 

BS 

0/8 

Moves the cursor one character position to 
the left. If the cursor is at the left margin, 
no action occurs. 

Horizontal tab 

HT 

0/9 

M oves the cursor to the next tab stop. 1 f 
there are no more tab stops, the cursor 
moves to the right margin. HT does not 
cause text to auto wrap. 

Line feed 

LF 

0/10 

Causes a line feed or a new line operation, 
dependi ng on the setti ng of 1 i ne feed/new 
line mode. 

Vertical tab 

VT 

0/11 

Treated as LF. 

F orm feed 

FF 

0/12 

Treated as LF. 

Carriage return 

CR 

0/13 

Moves the cursor to the left margin on the 
current iine. 

Shift out (locking 
shift 1) 

SO (LSI) 
0/14 

Maps the G1 character set into GL. You 
designate G1 by using a select character set 
(SCS) sequence. 

Shift in (locking shift 0) 

SI (LSO) 
0/15 

Maps the GO character set into GL. You 
designate GO by using a select character set 
(SCS) sequence. 

Device control 1 (XON) 

DCl 

1/1 

Also known as XON. IfXON/XOFF flow 
control is enabled in Communications Set- 
Up, DCl clears DC3 (XOFF). This action 
causes the VT520 to continue sending 
characters. 

Device control 3 (XOFF) 

DC3 

1/3 

Also known as XOFF. IfXON/XOFF flow 
control is enabled in Communications Set- 
Up, DC3 causes the VT520 to stop sending 
characters. The terminal cannot resume 
sending characters until it receives a DCl 
control character. 

Cancel 

CAN 

1/8 

1 mmediately cancels an escape sequence, 
control sequence, or device control string in 
progress. In this case, the VT520 does not 
display any error character. 

Substitute 

SUB 

1/10 

1 mmediately cancels an escape sequence, 
control sequence, or device control string in 


progress, and displays a reverse question 
mark as an error character. 


(continued on next page) 
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Table 4-1 (Cent.) CO (7-Bit) Control Characters Recognized 


Name 

Mnemonic 

Column/Row 

Function 

Escape 

ESC 

Introduces an escape sequence. ESC also 


1/11 

cancels any escape sequence, control 
sequence, or device control string in 
progress. 

Delete 

DEL 

Ignored when received, unless a 96- 


7/15 

character set is mapped into GL. DEL 
is not used as a fill character. Digital 
does not recommend using DEL as a fill 
character. UseNUL instead. 


Table 4-2 Cl (8-Bit) Control Characters Recognized 
Mnemonic 


Name 

Column/Row 

Function 

1 ndex 

IND 

8/4 

Moves the cursor down one line in the same 
column. If the cursor is at the bottom margin, 
the page scrolls up. 

Next line 

NEL 

8/5 

Moves the cursor to the first position on the next 
line. If the cursor is at the bottom margin, the 
page scrolls up. 

Horizontal tab 
set 

HTS 

8/8 

Sets a horizontal tab stop at the column where 
the cursor is. 

Reverse i ndex 

Rl 

8/13 

Moves the cursor up one line in the same 
column. If the cursor is at the top margin, 
the page scrolls down. 

Single shift 2 

SS2 

8/14 

Temporarily maps the G2 character set into GL, 
for the next graphic character. You designate 
the G2 set by using a select character set (SCS) 
sequence. 

Single shift 3 

SS3 

8/15 

Temporarily maps the G3 character set into GL, 
for the next graphic character. You designate 
the G3 set by using a select character set (SCS) 
sequence. 

Device control 
string 

DCS 

9/0 

Introduces a DCS control string. DCS control 
strings are used for loading function keys or a 
soft character set. 

Start of stri ng 

SOS 

9/8 

Ignored. 

DEC 

private 

identification 

DECID 

9/10 

Makes the terminal send its device attributes 
response to the host (same as an ANSI device 
attributes (DA) sequence). Programs should use 
the ANSI DA sequence instead. If the printer 
is in controller mode, the terminal sends the 
sequence to the printer. 

Control 

sequence 

introducer 

CSI 

9/11 

CSI introduces a control sequence. 


(continued on next page) 


ANSI Control Functions Summary 4-3 



ANSI Control Functions Summary 
4.2 Control Characters 


Table 4-2 (Cent.) 

C1 (8-Blt) Control Characters Recognized 

Name 

Mnemonic 

Column/Row 

Function 

String 

terminator 

ST 

9/12 

Ends a controi string. ST is normally used in 
combination with DCS, OSC, PM, or APC. 

Operating 

system 

command 

osc 

9/13 

OSC introduces an OSC controi string. 

Privacy message 

PM 

9/14 

PM introduces a PM control string. TheVT520 
ignores all PM control strings. 

Application 

program 

command 

APC 

9/15 

APC introduces an application program 
command. TheVT520 ignores all APC control 
strings. 

Table 4-3 8-Blt Control Characters and Their 7-Blt Equivalents 

Name 


8-Bit 7-Bit 

Character Sequence 


1 ndex 

IND 

ESC 

D 


8/4 

1/11 

4/4 

Next line 

NEL 

ESC 

E 


8/5 

1/11 

4/5 

Horizontal tab set 

HTS 

ESC 

H 


8/8 

1/11 

4/8 

Reverse i ndex 

Rl 

ESC 

M 


8/13 

1/11 

4/13 

Single shift 2 

SS2 

ESC 

N 


8/14 

1/11 

4/14 

Single shift 3 

SS3 

ESC 

O 


8/15 

1/11 

4/15 

Device control string 

DCS 

ESC 

P 


9/0 

1/11 

5/0 

Start of stri ng 

SOS 

ESC 

X 


9/8 

1/11 

5/8 

DEC private identification 

DECID 

ESC 

Z 


9/10 

1/11 

5/10 

Control sequence introducer 

CSI 

ESC 

[ 


9/11 

1/11 

5/11 

String terminator 

ST 

ESC 

\ 


9/12 

1/11 

5/12 

Operating system command 

OSC 

ESC 

] 


9/13 

1/11 

5/13 

Privacy message 

PM 

ESC 

XV 


9/14 

1/11 

5/14 

Application program 

APC 

ESC 



9/15 

1/11 

5/15 
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4.3 Control Functions 

You use control functions to make the terminal perform special actions in your 
applications. Examples: 

Move the cursor. 

Delete a line of text. 

Select bold or underlined text. 

Change character sets. 

Make the terminal emulate a VT52 or VTIOO terminal. 

There are single-character and multiple-character control functions. 

The single-character functions are the CO and Cl control characters. You can use 
CO characters in a 7-bit or 8-bit environment. Cl characters provide a few more 
functions than CO characters, but you can only use Cl characters directly in an 
8-bit environment. 

Multiple-character control functions provide many more functions than the CO 
and Cl characters. Multiple-character functions can use control characters and 
graphic characters. There are three basic types of multiple-character control 
functions. 

Escape sequences 
Control sequences 
Control strings 

The structure of control functions are defined by ANSI and ISO standards. 

Many individual sequences are defined by these same standards and are used 
throughout the industry. Others are private sequences, created by manufacturers 
in accordance with ANSI and ISO standards for use in their own products. 

In this manual, control functions created by Digital have the prefix DEC in their 
mnemonic name. For example, column mode has the mnemonic DECCOLM. All 
other control functions used in the ANSI VT emulations are standardized by ISO. 

The following sections describe the format for escape sequences, control 
sequences, and device control strings. 

Programming Tip 

When you use control functions, remember that the binary codes define a 
function— not the graphic characters. This manual uses graphic characters 
from the DEC Multinational character set to show control functions. If you use 
another character set, the graphic characters for control functions may change, 
but the code is always the same. 

4.3.1 Sequence Format 

This manual shows escape and control sequences in their 8-bit format. You can 
also use equivalent 7-bit sequences (Table 4-3). 

The 8-bit format uses the CO and Cl control characters and ASCI I characters 
from the DEC Multinational character set. The sequences also show each 
character's column/row position in the character set table, below the character. 
The column/row code eliminates confusion over similar-looking characters such as 
0 (3/0) and 0 (4/15). 
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Note 

Spaces appear between characters in a sequence for clarity. These spaces 
are not part of the sequence. If a space is part of the sequence, the SP 
(2/0) character appears. 


4.3.2 Escape Sequences 

An escape sequence uses two or more bytes to define a specific control function. 
Escape sequences do not include variable parameters, but may include 
intermediate characters. Here is the format for an escape sequence. 


ESC I F 

1/11 2/0 to 2/15 3/0 to 7/14 


Escape 

character 


Intermediate 
characters 
(zero or more 
characters) 


Final 
character 
(one character) 


ESC introduces escape sequences. After receiving the ESC control character, the 
terminal interprets the next received characters as part of the sequence. 

I represents zero or more intermediate characters that can follow the ESC 
character. I ntermediate characters come from the 2/0 through 2/15 range of the 
code table. 


F is the final character. This character indicates the end of the sequence. The 
final character comes from the 3/0 through 7/14 range of the code table. The 
intermediate and final characters together define a single control function. 

For example, the following escape sequence changes the current line of text to 
double-width, single-height characters: 

ESC # 6 

1/11 2/3 3/6 


4.3.3 Control Sequences 

A control sequence uses two or more bytes to define a specific control function. 
Control sequences usually include variable parameters. Here is the format for a 
control sequence. 


CSI 

P...P 

I...I 

F 

9/11 

3/0 to 3/15 

2/0 to 2/15 

4/0 to 7/14 

Control 

Parameter 

1 ntermediate 

Final 

sequence 

(zero or more 

(zero or more 

(one character) 

introducer 

characters) 

characters) 


4.3.3. 1 Control Sequence Introducer 




CSI is the control sequence introducer. You can also use the equivalent 7-bit 
sequence, ESC (1/11) [ (5/11), as a substitute for CSI. After receiving CSI, the 
terminal interprets the next received characters as part of the sequence. 
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4.3.S.2 Parameters 

P...P are parameter characters received after CSI . These characters are in the 
3/0 to 3/15 range in the code table. Parameter characters modify the action or 
interpretation of the sequence. You can use up to 16 parameters per sequence. 
You must use the ; (3/11) character to separate parameters. 

All parameters are unsigned, positive decimal integers, with the most significant 
digit sent first. Any parameter greater than 9999 (decimal) is set to 9999 
(decimal). If you do not specify a value, a 0 value is assumed. An omitted 
parameter indicates a default value for the sequence. For most sequences, the 
default value is 1. 


Note 

All parameters must be positive decimal integers. Do not use a decimal 
point in a parameter— the terminal will ignore the command. 


If the first character in a parameter string is the ? (3/15) character, it indicates 
that DEC private parameters follow. The terminal interprets private parameters 
according to ANSI X3.64 and ISO 6429. 

The VT520 processes two types to parameters, numeric and selective. 


Numeric Parameters 

A numeric parameter indicates a number value such as a margin location. In this 
manual, numeric parameters appear as actual values or as Pn, Pnl, Pn2, and so 
on. The following is an example of a control sequence with numeric parameters: 


CSI 

5 


2 0 

r 

9/11 

3/5 

3/11 

3/2 3/0 

7/2 

Control 

First 

Delimiter 

Second 

Final 

sequence 

introducer 

numeric 

parameter 


numeric 

parameter 

character 


This sequence sets the top and bottom margins of the current page. The top 
margin is at line 5, the bottom is at line 20. The ; (3/11) separates the two 
parameters. 

Selective Parameters 

A selective parameter selects an action associated with the specific parameter. I n 
this manual, selective parameters usually appear as Ps, Psl, Ps2, and so on. 

The following is an example of a control sequence using selective parameters: 


CSI 

1 


4 

m 

9/11 

3/1 

3/11 

3/4 

6/13 

Control 

First 

Delimiter 

Second 

Final 

sequence 

selective 


selective 

character 

introducer 

parameter 


parameter 



This control sequence turns on the bold and underline attribute at the cursor 
position. The parameters are 1 (indicating the bold attribute) and 4 (indicating 
the underline attribute). The ; (3/11) delimiter separates the two parameters. 
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4.3.5.3 Intermediate Characters 

I ...I are zero or more intermediate characters received after CSI . These characters 
are in the 2/0 to 2/15 range. 

4.3.3.4 Final Character 

F is the final character from the 4/0 to 7/14 range. The final character indicates 
the end of the sequence. The intermediate and final characters together define 
a control function. If there are no intermediate characters, the final character 
defines the function. 

4.3.4 Device Controi Strings 

Device control strings (DCS), like control sequences, use two or more bytes to 
define specific control functions. However, a DCS also includes a data string. 
Here is the format for a device control string. 


DCS 

P...P 

I...I 

F 

Data string 

ST 

9/0 

3/0 

2/0 

4/0 

************ 

9/12 


to 

to 

to 




3/15 

2/15 

3/15 



Device 

Zero or 

Zero or 

Final 

String 

String 

controi 

more 

more 



terminator 

string 

para- 

inter- 




introducer 

meters 

mediates 





DCS is the device control string introducer. DCS is the Cl control character at 
position 9/0. You can also use the equivalent 7-bit sequence, ESC (1/11) P (5/0). 
After receiving DCS, the terminal processes the next received characters as part 
of the string function. 

P...P are parameter characters received after DCS. The use of parameter 
characters in a device control string is a Digital extension to the ANSI syntax. 
According to ANSI standards, any elements included after DCS are part of the 
data string. 

Parameter characters are in the 3/0 to 3/15 range. They modify the action or 
interpretation of the device control string. You can use up to 16 parameters per 
string. Each parameter is separated with a ; (3/11) character. These characters 
follow the same rules as in a control sequence. See the "Section 4.3.3" section in 
this chapter. 

I ...I are zero or more intermediate characters received after CSI . These characters 
are in the 2/0 to 2/15 range. 

F is the final character in the 4/0 to 7/14 range. The final character indicates 
the end of the string. The intermediate and final characters define the string. If 
there are no intermediates, the final character defines the string. 

Data string follows the final character and usually includes several definition 
strings. Each definition string can be several characters in length. Individual 
strings are separated by the ; (3/11) delimiter. 

ST is the string terminator. ST (9/12) indicates the end of a string. You can also 
use the equivalent 7-bit sequence, ESC (1/11) \ (5/12). 
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The following is an example of a device control string: 


DCS 

0 

1 

u 

% 

5 

ST 

9/0 

3/0 

2/1 

7/5 

2/5 

3/5 

9/12 

Device 

control 

string 

introducer 

Para- 

meter 

1 nter- 
mediate 

Final 

Data 

string 


String 

terminator 


This device control string assigns the DEC Supplemental Graphic set as the 
user-preferred supplemental set. 


4.3.5 Using Controi Characters in Sequences 

You can use control characters— ESC, CAN, and SUB— to interrupt or recover 
from errors in escape sequences, control sequences, and device control strings. 

• You can send ESC (1/11) to cancel a sequence in progress and begin a new 
sequence. 

• You can send CAN (1/8) to indicate the present data is in error or to cancel a 
sequence in progress. The VT520 interprets the characters following CAN as 
usual. 

• You can send SUB (1/10) to cancel a sequence in progress. The VT520 
interprets the characters following SUB as usual. 

The VT520 does not lose data when errors occur in escape or control sequences 
and device control strings. The terminal ignores unrecognized sequences and 
strings, unless they end a current escape sequence. 

4.3.6 7-Bit Code Extension Technique 

ANSI and ISO standards define a means whereby all 8-bit data interchange can 
also be transmitted using 7-bits. ANSI calls this technique "7-bit code extension." 
To achieve this code extension, the 8-bit Cl control characters each have a 
corresponding 7-bit representation. 8-bit graphic characters from the right half of 
the 8-bit code table (GR) can be transmitted in 7-bits by encapsulating them with 
the SO and SI control functions. Here are some examples. 

8-Bit 7-Bit Code Extension 

C 1 C har acter E scape Sequence 

CSI ESC [ 

9/11 1/11 5/11 

SS3 ESC O 

8/15 1/11 4/15 

IND ESC D 

8/4 1/11 4/4 

DCS ESC P 

9/0 1/11 5/0 

I n general, you can use the 7-bit code extension technique in two ways. 

• You can represent any Cl control character as a 2-character escape sequence. 
The second character of the sequence has a code that is 40i6 or 64io less than 
the code of the Cl character. 

• You can make any escape sequence whose second character is in the range of 
4/0 through 5/15 one byte shorter by removing the ESC character and adding 
40 i 6 to the code of the second character. This generates an 8-bit control 
character. For example, you can change ESC [to CSI with this method. 
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4.4 Working with 7-Bit and 8-Bit Environments 

There are three requirements for using one of the terminal's 8-bit character sets. 

• Your program and communication environment must be 8-bit compatible. 

• The terminal cannot be in national replacement character set mode 
(DECNRCM). 

• The terminal must operate in VT level 4 (or higher) or PC TERM mode. 
When the terminal operates in VT level 1 mode or VT52 mode, you are 
limited to working in a 7-bit environment.) 

The following sections describe conventions that apply in VT level 4 or higher. 

4.4.1 Conventions for Codes Received by the Terminai 

The terminal expects to receive character codes in a form compatible with 8-bit 
coding. Your application can use the CO and Cl control characters, as well as the 
7-bit Cl code extensions, if necessary. The terminal always interprets these codes 
correctly. 

When your program sends GL or GR codes, the terminal interprets the character 
codes according to the graphic character sets in use. When you turn on or reset 
the terminal, you automatically select the ASCII character set in GL and the 
current user-preferred character set in GR. You select the user-preferred set in 

the Terminal type, VT default character set Set-Up menu. This mapping 
assumes the current terminal mode is VT level 4. 

4.4.2 Conventions for Codes Sent by the Terminal 

The terminal can send data to an application in two ways. 

• Directly from the keyboard 

• I n response to commands from the host (application or operating system) 

Most function keys on the keyboard send multiple-character control functions. 
Many of these functions start with CSI (9/11) or SS3 (8/15), which are Cl 
characters. If your application cannot handle 8-bit characters, you can make the 
terminal automatically convert all Cl characters to their equivalent 7-bit code 
extensions before sending them to the application. To convert Cl characters, you 
use the DECSCL commands.) 

By default, the terminal is set to automatically convert all Cl characters sent to 
the application to 7-bit code extensions. However, to ensure the correct mode of 
operation, always use the appropriate DECSCL commands. 

Note 

In VT level 4, the terminal can send GR graphic characters to an 
application, even if the application cannot handle 8-bit codes. However, 
in a 7-bit environment, the terminal sends Cl controls as 7-bit escape 
sequences and does not send 8-bit graphic characters. 

New programs should accept both 7-bit and 8-bit forms of the Cl control 
characters. 
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4.5 Showing Control Characters 

The VT520 lets you display control characters as graphic characters, when you 
want to debug your applications. With this mode enabled, the terminal does not 
perform all control functions. 

To enable this mode, use the Display Set-Up menu and enable the check box for 

Show control characters; or you can use the control representation mode 
(CRM) control sequence. (You cannot select this mode with an escape sequence.) 

VT level 5 mode 

The terminal uses new control sequences developed for the VT500 series 
terminals. This level includes all other levels. 

VT level 4 mode 

The terminal uses new control sequences developed for the VT400 series 
terminals. This level includes all lower levels. The terminal temporarily loads 
a special graphic character set into CO, GL, Cl, and GR. Figures 4-1 and 4-2 
shows this special set, called the display controls font. The terminal uses this 
font to display control characters on the screen. 

VT level 1 or VT52 mode 

The terminal uses new control codes and escape sequences developed for the 
VTIOO series terminals, include those developed for the VT52 terminal. The 
terminal temporarily loads the left half of the display controls font into CO and 
GL. The terminal uses this half of the font to display all CO and GL characters. 
(Cl and GR are meaningless in VT52 or VTIOO emulations.) 

Displaying 36 or more lines on the screen 

When you display 36 or more lines on the screen (DECSNLS), the terminal uses 
a smaller font to display control characters. The smaller font represents each 
control character as a two-character symbol instead of a three-character symbol. 
Figures 4-1 and 4-2 show what the control characters look like when displaying 
24 or 25 lines on the screen. Table 4-4 shows the abbreviation for the control 
characters in the smaller font. 


Table 4-4 Control Character Displayed on Screen 

Control Character 

Control Character 


in Large Font 

in Small Font 

Name 

NUL 

NL 

Null 

SOH 

SH 

Start of heading 

STX 

SX 

Start of text 

ETX 

EX 

E nd of text 

EOT 

ET 

End of transmission 

ENQ 

EN 

Enquire 

ACK 

AK 

Acknowledge 

BEL 

BL 

Bell 

BS 

BS 

Backspace 

HT 

HT 

Horizontal tab 

LF 

LF 

Line feed 

VT 

VT 

Vertical tab 


(continued on next page) 
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Table 4-4 (Cent.) 

Control Character Displayed on Screen 

Control Character 

Control Character 


in Large Font 

in Smali Font 

Name 

FF 

FF 

Form feed 

CR 

CR 

Carriage return 

SO 

SO 

Shift out 

SI 

SI 

Shift in 

DLE 

DE 

Data link escape 

DCl 

D1 

Device control l(XON) 

DC2 

D2 

Device control 2 

DC3 

D3 

Device control 3(XOFF) 

DC4 

D4 

Device control 4 

NAK 

NK 

Negative acknowledge 

SYN 

SY 

Synchronous idle 

ETB 

EB 

End of transmission block 

CAN 

CA 

Cancel 

EM 

EM 

End of medium 

SUB 

SB 

Substitute 

ESC 

EC 

E scape 

FS 

FS 

Field separator 

GS 

GS 

Group separator 

RS 

RS 

Record separator 

US 

US 

Unit separator 

IND 

IN 

I ndex 

NEL 

NE 

N ext I i ne 

SSA 

SA 

Start selected area 

ESA 

EA 

End selected area 

HTS 

HS 

Florizontal tab set 

HTJ 

HJ 

Florizontal tab with justify 

VTS 

VS 

Vertical tab set 

PLD 

PD 

Partial line down 

PLU 

PU 

Partial line up 

Rl 

Rl 

Reverse i ndex 

SS2 

S2 

Single shift 2 

SS3 

S3 

Single shift 3 

DCS 

DC 

Device control string 

PUl 

PI 

Private use 1 

PU2 

P2 

Private use 2 

STS 

SS 

Set transmit state 

CCH 

CC 

Cancel character 

MW 

MW 

Message waiting 

SPA 

SP 

Start protected area 

EPA 

EP 

E nd protected area 

CSI 

cs 

Control sequence introducer 

ST 

ST 

String terminator 

osc 

OS 

Operating system command 


(continued on next page) 
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Table 4-4 (Cent.) Control Character Displayed on Screen 


Control Character 
in Large Font 

Control Character 
in Smali Font 

Name 

PM 

PM 

Private message 

APC 

AP 

Application program command 

NS 

NS 

N o-break space 


Exceptions 

Some control functions still work in this mode. 

• LF, FF, and VT cause a carriage return and linefeed (CR LF) that move the 
cursor to a new line. The terminal displays the LF, FF, or VT character before 
performing the new line function. 

• XOFF (DC3) and XON (DCl) maintain flow control, if enabled in set-up. The 
terminal displays the DCl or DC3 character after performing the control 
function. 

• The terminal does not display SSU session management commands. 
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Figure 4-1 7-bit ASCii Code Tabie with CO Controi Characters Font (Left Haif) 



012 3 4 5 6 7 


b8 Bits 00000000 

b7 0 0 0 0 1 1 1 1 

b6 0 0 1 1 0 0 1 1 

b5 0 1 0 1 0 1 0 1 


b4 b3 b2 b1 






CO Codes 



GL Codes {ASCII Graphic) 



Key 

Octal 

Character ESC 27 Decimal 
Hex 


GSF_0647_89.DG 
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Figure 4-2 8-bit ASCii Code Tabie with C1 Controi Characters Font (Right Haif) 
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240 
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n 
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6 
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A 

a 
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226 

E2 

0 
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\ 
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96 

1 

1 
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/E 
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0 
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SB 
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0 
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C9 
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9 

\ 
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A 
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a 
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0 
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A 

E 
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CA 

u 
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DA 

A 

e 
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EA 

u 
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10 

H 
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8B 


233 
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BB 

E 
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CB 

A 

u 
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DB 

e 
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EB 

A 

u 
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St 

n 

1 
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BC 

1 
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CC 

u 
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DC 

1 
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U 
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R 

I 

M 

% 
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— 
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AD 


275 

189 

BD 

i 
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DD 

I 

355 

237 

ED 

y 
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FD 
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13 

m 

QQ 

m 

P 

M 
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AE 
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276 
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1 
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CE 
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C1 Codes — GR Codes — 

I (ISO Latin-1 Supplemental Graphic) 


GSF_0648_89.DG 


4.6 Terminal Management Functions 

Terminal management functions are control functions not intended for use by 
applications software. Rather, they are intended to allow the user, the system 
administrator, or the host software to configure the terminal for use in the desired 
application environment. 
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4.7 ANSI Control Function Tables 

The tables in this section summarize the ANSI Control Functions for ANSI - 
compatible VT mode and VT PCTerm mode. Default conditions are in boldface 
type. If you need additional information on a particular function, refer the 
the mnemonic in Chapter 5, which describes all the ANSI control functions in 
alphabetical order by mnemonic. 

Refer to the following sections for a brief summary of the control for a particular 
function. 


Control Functions 

Refer to . . . 

Page 

Session management 

Section 4.7.1 

4-16 

Window management 

Section 4.7.2 

4-17 

Audible attributes 

Section 4.7.3 

4-18 

Color selection 

Section 4.7.4 

4-18 

Visual attributes 

Section 4.7.5 

4-20 

Editing 

Section 4.7.6 

4-21 

Text processing 

Section 4.7.7 

4-22 

Graphic character sets 

Section 4.7.8 

4-25 

Keyboard processing 

Section 4.7.9 

4-27 

Program keys 


4-30 

Printer 

Section 4.7.10 

4-33 

Terminal management 

Section 4.7.11 

4-34 

Desktop features 


4-34 

Energy saver functions 


4-34 

Terminal communications 

Section 4.7.12 

4-39 

Terminal synchronization 

Section 4.7.13 

4-41 

Reports 

Section 4.7.14 

4-42 


I n these tables, the word "same" signifies the same control sequences as in the 
VT520 column. 


4.7.1 Sessions Management Control Functions 


Sessions Management 

VT520 

Control Function 
VT420 

VT100 

Mnemonic 

Enable Session 

CSI & X 

n/a 

n/a 

DECES 

Session Page Memory Allocation 
Pn Pages per session (1...4) 

CSI Pnl; Pn2; 
Pn4; , X 

Pn3; n/a 

n/a 

DECSPMA 

Update Session 
Ps Item 

1 Only when active 

2 When available 

3 At regular intervals 

CSI Ps, y 

n/a 

n/a 

□ ECUS 
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4.7.2 Window Management Controi Functions 


WINDOW MANAGEMENT 
Coupling Mode 

VT520 

Control Function 
VT420 

VT100 

Mnemonic 

Auto Resize Mode 

Set (enable): 

Reset (disable): 

CSI ? 98 h 

CSI ? 98! 

n/a 

n/a 

DECARSM 

Horizontal Cursor Coupling 
Set: 

Reset: 

CSI ? 60 h 

CSI ? 60 I 

n/a 

n/a 

DECHCCMt 

Page Cursor Coupling 
Set: 
Reset: 

CSI ? 64h 

CSI ? 64 I 

same 

n/a 

DECPCCM 

Vertical Cursor Coupling 
Set: 

Reset: 

CSI ? 61h 

CSI ? 61 1 

same 

n/a 

DECVCCM 


Display Extent 


Request Displayed Extent 

CSI "V 

same 

n/a 

DECRODE 

Report Displayed Extent 

CSI Ph;Pw;Pml;Pmt;Pmp; "w 





same 

n/a 

DECRPDE 

Select number of lines per screen 

CSI Pn * 1 

same 

same 

DECSNLS 

Windows 

Framed Windows Mode 


same 

same 

DECFWM 

Set: 

CSI ? Ill h 




Reset: 

CSI ? Ill 1 




Review Previous Lines 


same 

same 

DECRPL 

Set: 

CSI ? 112 h 




Reset: 

CSI ? 112 1 




Set ICON Name 

OSC 2 D...D ST 

n/a 

n/a 

DECSIN 

where D...D is L ; <name> (up to 12 char) 




Set Window Title 

where D...D is 1 ; <name>(up to 30 char) 

OSC 2 D...D ST 

n/a 

n/a 

DECSWT 

Pan Direction 

Pan Down 

CSI PI S 

same 

same 

SU 

Pan Up 

CSI PI T 

same 

same 

SD 


tMode is always Reset and cannot be changed. 
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4.7.3 Audibie Attributes Controi Functions 


Control Function 


Audible Attributes 

VT520 

VT420 

VT100 

Mnemonic 

Bell 

BEL 

same 

same 

BEL 

Set Margin Bell Volume 

CSI PsSP u 

same 

n/a 

DECSMBV 


^ Volume 

none, 0,1 Off 

2,3,4 Low 
5,6,7,8 High 

Set Warning Bell Volume CSI PsSPt n/a n/a DECSWBV 

Ps Volume 

T~ Off 

2,3,4 Low 

none,0. High 

5,6,7,8 

Play Sound CSI Pvol, Pduration; n/a n/a DECPS 

Pnote, ~ 

Pvol Pduration 

0..7 (0 =silent) 0..255 (l/32nd of a sec) 


Pnote 

Selection 

Pnote 

Selection 

Pnote 

Selection 

0 

silent 

9 

Gt© 

18 

F6 

1 

C5 

10 

A5 

19 

F#6 

2 

US 

11 

AiS 

20 

G6 

3 

D5 

12 

B5 

21 

G#6 

4 

Dm{Eb) 

13 

C6 

22 

A6 

5 

E5 

14 

C#6 

23 

A#6 

6 

F5 

15 

D6 

24 

B6 

7 

Fm 

16 

D#6 

25 

C7 

8 

G5 

17 

E6 




4.7.4 Coior Seiection Controi Functions 

The VT525 and VGB25 can display 16 colors from a palette of 4096. These 
functions allow you to define the color map and select colors for different display 
uses and text attributes. 


Control Function 


Color Selection 

VT520 

VT420 

VT100 

Mnemonic 

Assign Color 


CSI Psl Ps2 Ps3 , 1 

n/a 

n/a 

DECAC 

Psl 

Item 





1 

Normal text 





2 

Window frame 





Ps2 

Foreground 





0-15 

color index 





Ps3 

Background 





0-15 

color index 





Alternate Text Color 

CSI Psl Ps2 Ps3 , } 

n/a 

n/a 

DECATC 

Psl 

Attribute 

Psl 

Attribute 



0 

Normal text 

8 

Reverse underline 


1 

Bold 

9 

Reverse blink 
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Control Function 


Color Selection 

VT520 

VT420 VT100 

Mnemonic 

2 

Reverse 

10 

Underline blink 


3 

Underline 

11 

Bold reverse underline 


4 

Blink 

12 

Bold reverse blink 


5 

Bold reverse 

13 

Bold underline blink 


6 

Bold underline 

14 

Reverse underline blink 


7 

Bold blink 

15 

Bold reverse underline blink 

Ps2 

Foreground 




0-15 

color map entry 




Ps3 

Background 




0-15 

color map entry 




Alternate Text Color Blink Mode 


n/a n/a 

DECATCBM 


Set (blink): 

CSI ? 115 h 




Reset: 

CSI ? 115 1 



Alternate Text Color Underline Mode 


n/a n/a 

DECATCUM 


Set (underline): 

CSI ? 114 h 




Reset: 

CSI ? 1141 



Bold and Blink Style Mode 


n/a n/a 

DECBBSM 


Set (ForeGnd & BkGnd): 

CSI ? 116 h 




Reset (ForeGnd only): 

CSI ? 1161 



Color Table Request/Report/Restore 


n/a n/a 

DECCTR 


Request: 

CSI 2 ; Pu $ u 




Reply to Flost: 

DCS 2 $ s D...D ST 




Restore format: 

DCS 2 $ p D...D ST 



D...D 

A group of 5 parameters: 
Pc; Pu; Px; Py; Pz/ 




Pc 

Color number 0-255 




Pu 

Color coordinate system 




0 

illegal 




1 

FILS (hue, lightness, saturation) 



2 

RGB (red, green, blue) 





If Pu=l . . . 

If Pu=2 . . . 



Px 

H ue 0-360 

Red 0-100 



Py 

Lightness 0-100; 

Green 0-100 



Pz 

Saturation 0-100; 

Blue 0-100 



Erase Color Mode 


n/a n/a 

DECECM 


Set (erase to screen); 

CSI ? 117 h 




Reset (erase to text): 

CSI ? 117 1 



Select Color Look-Up Table 

CSI Ps) { 

n/a n/a 

DECSTGLT 

Ps 

Selection 




0 

Mono 




1 

Alternate color (use text attributes) 



2 

Alternate color 




3 

ANSI SGR color 
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4.7.5 Visuai Attributes Controi Functions 





Control Function 


Visual Attributes 

VT520 


VT420 VT100 

Mnemonic 

Double Height Line Top 
Doubie Height Line Bottom 

ESC #3 
ESC #4 


same same 

same same 

DECDHL 

DECDHL 

Si ngie Width Line 

ESC #5 


same same 

DECSWL 

Double Width Line 

ESC #6 


same same 

DECDWL 

Screen Mode 

- Light/Dark 



same same 

DECSCNM 

Set 

(light background): 

CSI ? 5 h 




Reset 

(dark background): 

CSI ? 51 




Select Graphic Rendition 

CSI Ps; Psm 

same same 

SGR 


Attribute 





0 

All attributes off 






VT Level 1 or higher 



VT Level 2 or higher 


1 

Bold 


22 

Normal (bold off) 


4 

Underline 


24 

Underline off 


5 

Blink 


25 

Blinking off 


7 

Negative (reverse) image 


27 

Positive image (negative off) 

Ps 

Attribute (DAI Reports - VT525 only) 

Default Color 


30 

Foreground Color 0 


Black 



31 

Foreground Color 1 


Red 



32 

Foreground Color 2 


Green 



33 

Foreground Color 3 


Yellow 



34 

Foreground Color 4 


Blue 



35 

Foreground Color 5 


M agenta 



36 

Foreground Color 6 


Cyan 



37 

Foreground Color 7 


White 



39 

Default Foreground Color 


White 



40 

Background Color 0 


Black 



41 

Background Color 1 


Red 



42 

Background Color 2 


Green 



43 

Background Color 3 


Yellow 



44 

Background Color 4 


Blue 



45 

Background Color 5 


M agenta 



46 

Background Color 6 


Cyan 



47 

Background Color 7 


White 



49 

Default Background Color 


Black 
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4.7.6 Editing Controi Functions 





Control Function 



EDITING 


VT520 

VT420 

VT100 

Mnemonic 

Delete Character 

CSI Pn P 

same 

same 

DCH 

Pn 

N umber of characters to 
delete (default = 1). 





Delete Column 

CSI Pn ' ~ 

same 

n/a 

DECDC 

Pn 

Number of columns to 
delete (default =1). 





Delete Line 


CSI Pn M 

same 

same 

DL 

Pn 

Number of lines to 
delete (default = 1). 





Erase Character 

CSI PnX 

same 

n/a 

ECH 

Pn 

Number of characters 
to erase (Pn = 0 or 1 
(default) =1 character). 





Erase in Display 

CSI PsJ 

same 

same 

ED 

Ps 

E rase from . . . 





0 

Cursor to end of display 





1 

Top of display through cursor 




2 

Top to bottom of display 





Erase in Line 


CSI PsK 

same 

same 

EL 

Ps 

E rase from . . . 





0 

Cursor to end of line 





1 

Start of line through cursor 




2 

Start to end of line 





1 nsert Character 

CSI Pn @ 

same 

n/a 

ICH 

1 nsert Column 

CSI Pn ' } 

same 

n/a 

DECIC 

Pn 

Number of columns to 
insert (default = 1). 





Pn 

Number of lines to 
insert (default = 1). 





1 nsert Line 


CSI Pn L 

same 

same 

IL 

Pn 

Number of lines to 
insert (default = 1). 





1 nsert/Replace M ode 


same 

same 

IRM 


Set (insert): 

CSI 4h 





Reset (replace): 

CSI 41 




Select Character Attribute^ 

CSI Ps"q 

same 

n/a 

DECSCA 

Ps 

Meaning 





0 

DECSED and DECSEL 
can erase characters. 





1 

DECSED and DECSEL 
cannot erase characters. 





2 

Same as 0. 





Selective Erase in Display 

CSI ? PsJ 

same 

n/a 

DECSED 

Ps 

E rase from . . . 





0 

Cursor to end of display 





1 

Top of display through cursor 




2 

Top to bottom of display 





Selective Erase in Line 

CSI ? Ps K 

same 

n/a 

DECSEL 

Ps 

E rase from . . . 





0 

Cursor to end of line 





1 

Start of line through cursor 




2 

Start to end of line 






^DECSCA does not affect visual character attributes set by the select graphic rendition (SGR) function. 
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Rectangle Area Processing 

Control Function 
VT520 VT420 

VT100 

Mnemonic 

Change Attribute in Rectangle 

CSI 

Pt;PI;Pb;Pr; Psl;...Psn $ r 

n/a 

DECCARA 

Ps 

Attribute 





0 

Off 





1 

Bold 


Pt Topline 



4 

Underline 


PI Left column 



5 

Blink 


Pb Bottom line 



7 

Negative image 


Pr Right column 


22 

No bold 





24 

No underline 





25 

No blink 





27 

Positive image 





Copy Rectangular Area 

CSI 

Pts;Pls;Pbs;Prs;Pps;Ptd;Pld;Ppd$v 





same 

n/a 

DECCRA 


Source 


Destination 



Pts 

Top line border 


Ptd Top line border 


Pis 

Left column border 


PId Left column border 


Pbs 

Bottom line border 


Ppd Page number 


Prs 

Right column border 





Pps 

Page number 





Erase Rectangular Area 

CSI 

Pt;PI;Pb;Pr $ z same 

n/a 

DECERA 

Fill Rectangular Area 

CSI 

Pch; Pt;PI;Pb;Pr $x 






same 

n/a 

DECFRA 

Pch 

Character 





Reverse Attribute in Rectangle 

CSI 

Pt;PI;Pb;Pr Psl;...Psn $t 






same 

n/a 

DECRARA 

Ps 

Reverse Attri butes 





0 

All 





1 

Bold 





4 

Underline 





5 

Blink 





7 

Negative image 





Select Attribute Change Extent 

CSI 

Ps * X same 

n/a 

DECSACE 

Selective Erase Rectangular Area 

CSI 

Pt;PI;Pb;Pr $ { same 

n/a 

DECSERA 


4.7.7 Text Processing Control Functions 

Cursor Position 

VT520 

Control Function 
VT420 

VT100 

Mnemonic 

Autowrap mode 



same 

n/a 

DECAWM 

Set (enable): 

CSI ? 7 h 





Reset (disable): 

CSI ?7I 





Backspace 

BS 


same 

same 

BS 

Carriage Return 

CR 


same 

same 

CR 

Cursor Backward 

CSI PcD 


same 

same 

CUB 

Cursor Backward Tabulation 

CSI Pn Z 


n/a 

n/a 

CBT 

Cursor Down 

CSI PI B 


same 

same 

CUD 

Cursor Forward 

CSI PcC 


same 

same 

CUF 

Cursor Florizontal Absolute 

CSI Pn G 


n/a 

n/a 

CHA 

Cursor Florizontal Forward Tab 

CSI Pn I 


n/a 

n/a 

CHT 

Cursor Information Report 

DCS l$u D 

D ST 

same 

n/a 

DECCIR 

Cursor Next Line 

CSI Pn E 


n/a 

n/a 

CNL 
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Control Function 



Cursor Position 

VT520 

VT420 

VT100 

Mnemonic 

Cursor Previous Line 

CSI Pn F 

n/a 

n/a 

CPL 

Cursor Position 

CSI PI ; Pc H 

same 

same 

CUP 

Cursor Position Report 

CSI 6 n 

same 

same 

CPR 

(Aiso see DECCi R, DECXCPR, and DSR.) 




Response: 

CSI PI; Pc R 




PI No. of lines 

Pc No. of columns 





Cursor Up 

CSI PI A 

same 

same 

CUU 

Extended Cursor Position Report 

CSI ? 6 n 

same 

n/a 

DECXCPR 

Response: 

CSI PI; Pc; Pp R 




PI Line 

Pc Column 

Pp Page 





Restore Cursor 

ESC 8 

same 

same 

DECRC 

Restore Saved Cursor (SCO) 

CSI u 

n/a 

n/a 

SCORC 

Right-to-Left Copy 


n/a 

n/a 

DECRLCM 

Set: 

CSI ? 96 h 




Reset: 

CSI ? 961 




Right-to-Left Mode 


n/a 

n/a 

DECRLM 

Set: 

CSI ? 34 h 




Reset: 

CSI ? 341 




Save Cursor 

ESC 7 

same 

same 

DECSC 

Save Cursor Position (SCO) 

CSI s 

n/a 

n/a 

SCOSC 

Set Cursor Style 

CSI PsSP q 

n/a 

n/a 

DECSCUSR 

Ps 





none, 0,1 Blinking block 





2 Steady block 

3 Blinking underline 

4 Steady underline 





Text Cursor Enable Mode 


same 

n/a 

DECTCEM 

Set (visible): 

CSI ? 25 h 




Reset (invisible): 

CSI ? 25 1 




Horizontal and Vertical Position 

Form Feed 

FF 

same 

same 

FF 

Horizontal Tab 

HT 

same 

same 

HT 

HorizontalA/ertical Position 

CSI PI ; Pcf 

same 

same 

HVP 

PI No. of lines to move to 

Pc N 0 . of col umns to move to 





Horizontal Position Absolute 

CSI Pn ' 

same 

same 

HPA 

Horizontal Position Relative 

CSI Pn a 

same 

same 

HPR 

Line Feed 

LF 

same 

same 

LF 

Line Feed/New Line Mode 


same 

same 

LNM 

Set (NL): 

CSI 20 h 




Reset (LF): 

CSI 201 




Next Line 

ESC E 

same 

same 

NEL 

Vertical Line Position Absolute 

CSI Pn d 

n/a 

n/a 

VPA 

Vertical Line Position Relative 

CSI Pn e 

n/a 

n/a 

VPR 

Vertical Tab 

VT 

same 

same 

VT 
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Horizontal Tabs — Set/Clear 

VT520 

Control Function 
VT420 

VT100 

Mnemonic 

Set Horizontal Tab 

ESC H 

same 

same 

HTS 

Set Tab at every 8 columns 

CSI ? 5 W 

n/a 

n/a 

DECST8C 

Clear Tabs 

Ps Clear . . . 

none, 0 tab at cursor 

3 all tabs 

CSI Psg 

same 

same 

TBC 

Margins and Scrolling 

Back 1 ndex 

ESC 6 

same 

n/a 

DECBI 

F orward 1 ndex 

ESC 9 

same 

n/a 

DECFI 

1 ndex 

ESC D 

same 

same 

IND 

Origin Mode 

Set (in margins): 

Reset (upper-left): 

CSI ? 6 h 

CSI ? 61 

same 

same 

DECOM 

Reverse 1 ndex 

ESC M 

same 

same 

Rl 

Scrolling Mode 

Set (smooth): 

Reset (jump): 

CSI ? 4h 

CSI ?4I 

same 

same 

DECSCLM 

Set Scroll Speed 

none, 0, Smooth 2 

1, 2, 3 

4, 5, 6, Smooth 4 

7, 8 

9 j ump 

CSI PsSP p 

n/a 

n/a 

DECSSCLS 

DECSCLM 

Left Right Margin Mode 
Set (enable): 

Reset (disable): 

CSI 69 h 

CSI 691 

same 

n/a 

DECLRMM 

Set Left and Right Margin 

PI Left column margin 

(default = 1) 

Pr Right column margin 

(default =80 or 132, 
depending on page width) 

CSI PI ; Pr s 

same 

same 

DECSLRM 

Set Top and Bottom Margin 

Pt Top margin (default =1) 

Pb Bottom margin 

CSI Pt ; Pb r 

same 

same 

DECSTBM 

Page Arrangement and Size ^ 

Column Mode 

Set (132 columns): 

Reset (80 columns): 

CSI ? 3 h 

CSI ? 31 

same 

same 

DECCOLM 

No clear screen on column change 
Do not clear: 

Clear screen: 

CSI ? 95 h 

CSI ? 95 1 

n/a 

n/a 

DECNCSM 

Select Columns per Page 
Ps Set each page to .. . 

0 or 80 80 columns 

132 132 columns 

CSI Ps$ 1 

same 

n/a 

DECSCPP 

Set Lines Per Page 

CSI Pnt 

same 

same 

DECSLPP 


he page size can be 24, 25, 36, 42, 48, 52, and 72 lines with 80 or 132 columns. 
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Page Movement 

Control Function 
VT520 VT420 

VT100 

Mnemonic 

Next Page 


CSI Pn U 

same 

same 

NP 

Pn 

N umber of pages to move 






(0 or 1 = 1 page) 





Preceding Page 

CSI PnV 

same 

same 

PP 

Pn 

N umber of pages to move 






(0 or 1 = 1 page) 





Page Position Absolute 

CSI Pn SP P 

same 

same 

PPA 

Page Position Backward 

CSI Pn SP R 

same 

same 

PPB 

Page Position Relative 

CSI Pn SP Q 

same 

same 

PPR 

4.7.8 Graphic Character Sets Controi Functions 






Control Function 



GRAPHIC CHARACTER SETS 

VT520 

VT420 

VT100 

Mnemonic 

Assign User-Preferred Supp Set 

DCS Ps ! u Dscs ST 

same 

n/a 

DECAUPSS 

Ps 






0 

94'Character Set 





1 

96-Character Set 





Dscs 

Default 94-Character Set 

Dscs 

Default 96-Character Set 

%5 

DEC Supplemental 

A 

ISO Latin-1 Supplemental 

" ? 

DEC Greek 

B 

ISO Latin-2 Supplemental 

" 4 

DEC Hebrew 

F 

ISO Greek Supplemental 

%0 

DEC Turkish 

H 

ISO Hebrew Supplemental 

& 4 

DEC Cyrillic 

L 

ISO Latin-Cyrillic 


< 

User-preferred 

M 

ISO Latin-5 Supplemental 


supplemental 

< 

User-preferred supplemental 

Down-line Load^ 

DCS Pfn; Pen; Pe; Pemw 

; Pss; Pu; Pemh; Pcss { 




<Oscsxsixel-font-patterns> ST 






same 

n/a 

DECDLD 

Down-Line Load Allocation 

CSI Ps, z 

n/a 

n/a 

DECDLDA 

Ps 

Character sets per session 





1 

One each 





2 

Two each SI and S2 





Select Character Set 

ESC 1 Dscs 

same 

n/a 

SCS 

1 

94-Character G-set 

1 

96-Character G-set 


( 

GO 

- 

G1 



) 

G1 


G2 



* 

G2 

/ 

G3 



+ 

G3 





Dscs 

Default 94-Character Set 

Dscs 

Default 96-Character Set 

& 4 

Cyrillic (DEC) 

A 

ISO Latin-1 Supplemental 

A 

British/U.K. NRCS 

B 

ISO Latin-2 Supplemental 

Dscs 

Default 94-Character Set 

Dscs 

Default 96-Character Set 

5 or C 

Finnish NRCS 

F 

ISO Greek Supplemental 

R 

French NRCS 

H 

ISO Hebrew Supplemental 

9 or Q 

French Canadian NRCS 

M 

ISO Latin-5 Supplemental 

K 

German NRCS 

L 

ISO Latin-Cyrillic 


" ? 

Greek (DEC) 

< 

User-preferred Supplemental 


^The VT520 DRCS follows the same DECDLD sequence with the exceptions noted In reference. 
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Control Function 

GRAPHIC CHARACTER SETS VT520 VT420 VT100 Mnemonic 


" > 

Greek NRCS 

DSC5 

Default 94-Character Set 

" 4 

Hebrew (DEC) 

% = 

Hebrew N RCS 

Y 

Italian NRCS 

E, or 6 

Norwegian/Danish NRCS 

%6 

Portuguese NRCS 

& 5 

Russian N RCS 

%3 

SCS NRCS 

Z 

Spanish NRCS 

7 or H 

Swedish N RCS 

= 

Swiss N RCS 

%0 

Turkish (DEC) 

%2 

Turkish NRCS 

0 

DEC Special Graphic 

%5 

DEC Supplemental 

> 

DEC Technical Character Set 

< 

User-preferred Supplemental 


Select Zero Symbol 
Ps Selection 

1 oval zero - 0 

2 zero with slash - 0 

3 zero with dot 

CSI Ps, { 

n/a 

n/a 

DECSZS 

Supplemental Character Set 

VT520 

VT420 

VT100 

Mnemonic 

National Replacement Character Set Mode 

Set (National): CSI ? 42 h 

(7-bit characters) 

Reset (Multinational): CSI ? 42 1 

(8-bit characters) 

same 

n/a 

DECNRCM 

Request User-Preferred 
Supplemental Set 

Response: 

Parameters: 

CSI & u 

DEC Ps ! u DscsST 

same 

n/a 

DECRQUPSS 

See 

DECAUPSS 
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Control Characters and 
Code Extension Functions 

VT520 

Control Function 
VT420 

VT100 

Mnemonic 

Display CO controls as PC Characters 

ESC XX 

n/a 

n/a 

SCODPCC 

(SCO) 





Show Control Character Mode 


same 

same 

CRM 

Set (show): 

CSI 3 h 




Reset (interpret): 

CSI 31 




Send Control Character to Host 





7-bit controls 

ESC SP F 

n/a 

n/a 

S7C1T 

8-bit controls 

ESC SP G 

n/a 

n/a 

S8C1T 

Single Shift 2 

ESC N 

same 

same 

SS 

Single Shift 3 

ESC 0 

same 

same 

SS 

Locking Shift 




LS 

LSO Map GO into GL 

SI 

same 

same 


LSI Map G1 into GL 

so 

same 

same 


LSIR Map G1 into GR 

ESC ~ 

same 

n/a 


LS2 Map G2 into GL 

ESC n 

same 

n/a 


LS2R Map G2 into GR 

ESC } 

same 

na/ 


LS3 Map G3 into GL 

ESC 0 

same 

n/a 


LS3R Map G3 into GR 

ESC 1 

same 

n/a 


Locking Shift Zero 

SI 

same 

same 

LSO 

Locking Shift One 

SO 

same 

same 

LSI 

Locking Shift Two 

ESC n 

same 

n/a 

LS2 

Locking Shift Three 

ESC 0 

same 

n/a 

LS3 

Locking Shift One Right 

ESC ~ 

same 

n/a 

LSIR 

Locking Shift Two Right 

ESC } 

same 

n/a 

LS2R 

Locking Shift Three Right 

ESC 1 

same 

n/a 

LS3R 

Single Shift Two 

ESC N 

same 

same 

SS2 

Single Shift Three 

ESC 0 

same 

same 

SS3 

Send 7-bit Cl control character to host 

ESC SP F 

same 

n/a 

S7C1T 

Send 8-bit Cl control character to host 

ESC SP G 

same 

n/a 

S8C1T 


4.7.9 Keyboard Processing Control Functions 


Control Function 



Keyboard Function 

VT520 

VT420 

VT100 

Mnemonic 

Autorepeat Mode 


same 

same 

DECARM 

Set (repeat): 

CSI ? 8h 




Reset (disabled): 

CSI ? 8 I 




Auto Repeat Rate 

CSI Ps - p 

n/a 

n/a 

DECARR 


Ps Rate 

0-5 Off 

6-15 Slow (10 cps) 

16-30 F ast (30 cps) 


Backarrow Key Mode 


same 

same 

DECBKM 

Set (backspace): 

CSI ? 67 h 




Reset (delete): 

CSI ? 67 I 




Copy Key Default 

DCS " z D...D ST 

n/a 

n/at 

DECCKD 


D...D Key-s/Key-d;Key-s/Key-d...; 

Key-s Source key 

Key-d Destination key 


tYou can exchange keys in Set-Up. 
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Control Function 



Keyboard Function 

VT520 

VT420 

VT100 

Mnemonic 

Cursor Keys Mode 


same 

same 

DECCKM 

Set (application): 

CSI ? 1 h 




Reset (cursor): 

CSI ? 11 




Define Function Key (SCO) 

ESC QFn string n/a 

n/a 

SCODFK 

Device Status Report (keyboard status) 




DSR 

Request Keyboard Report: 

CSI ? 26 n 

same 

same 


Reply to Keyboard Request: 

CSI ? 27 ; 

Pn; Pst; Ptyp n 





same 

same 



Pn 

Keyboard Language (VT/PC) 

Pn 

Keyboard Language (VT or PC) 

0 

U nknown 

15 

Spanish 

1 

North American 

16 

Portuguese 

2 

British 

19 

Flebrew 

3 

Belgian (Flemish) 

22 

Greek 

4 

French Canadian 

28 

Canadian English 

5 

Danish 

29 

Turkish Q/Turkish 

6 

Finnish 

30 

Turkish F/Turkish 

7 

German/German 

31 

Flungarian 

8 

Dutch 

33 

Slovak 

9 

Italian 

34 

Czech 

10 

Swiss French 

35 

Polish 

11 

Swiss German 

36 

Romanian 

12 

Swedish 

38 

SCS 

13 

Norwegian 

39 

Russian 

14 

F rench 

40 

Latin American 

Pst 

Keyboard Status 

Ptyp 

Keyboard Type 

0 

Keyboard Ready 

4 

LK411 

3 

No Keyboard 

5 

PCXAL 

8 

Keyboard Busy 




Extended Keyboard Report 

APC : ppp mm ST 

same 

n/a 

DECEKBD 

Enable Local Functions 

CSI Pfl;Pcl;...Pfn;Pcn 

+ q 

n/a 

DECELF 

Enable Secondary Keyboard 
Language Mode 

Set (secondary): 

Reset (primary): 

CSI ? 104 h 

CSI ? 104 i 

same 

n/a 

DECESKM 

Hebrew Encoding Mode^ 

Set (8-bit char): 

Reset (7-bit char): 

CSI ? 36h 

CSI ? 36 1 

same 

n/a 

DECHEM 

Hebrew Keyboard Map Mode 

Set (Hebrew keyboard): 

Reset (North 
American): 

CSI ? 35 h 

CSI ? 35 1 

same 

n/a 

DECHEBM 

Keyboard Action Mode 
Set (lock): 

Reset (uniock): 

CSI 2 h 

CSI 21 

same 

same 

KAM 

Keypad Application Mode 

ESC = 

same 

same 

DECKPAM 

Keyboard Language Selection 

CSI Psl; Ps2 SP } 

same 

n/a 

DECKBD 


Psl Keyboard Type 

1,0 DEC keyboard layout 

2 Enhanced PC keyboard layout 


^ DECHEM is cppceite in action to DECNRCM; that is, setting DECHEM has the same resuit as resetting DECNRCM. 


4-28 ANSI Control Functions Summary 



ANSI Control Functions Summary 
4.7 ANSI Control Function Tabies 


Keyboard Function 

Control Function 

VT520 VT420 VT100 

Mnemonic 

Ps2 

Keyboard Language (VT/PC) 

Ps2 Keyboard Language (VT or PC) 

none, 

North American 


15 Spanish 


0 or 1 



16 Portuguese 


2 

British 


19 H ebrew 


3 

Belgian 


22 Greek 


4 

French Canadian 


28 Canadian English 


5 

Danish 


29 Turkish Q/Turkish 


6 

Finnish 


30 Turkish F/Turkish 


7 

German 


31 Hungarian 


8 

Dutch 


33 Slovak 


9 

Italian 


34 Czech 


10 

Swiss French 


35 Polish 


11 

Swiss German 


36 Romanian 


12 

Swedish 


38 SCS 


13 

Norwegian 


39 Russian 


14 

F rench 


40 Latin American 


Keypad Numeric Mode 

ESC > 

same same 

DECKPNM 

Key Position Mode 


same n/a 

DECKPM 


Set (key position): 

CSI ? 81 h 




Reset (char codes): 

CSI ? 81 i 



Keyboard Usage Mode 


same n/a 

DECKBUM 


Set (data processing): 

CSI ? 68 h 




Reset (typewriter): 

CSI ? 68i 



Local Function Key Control 

CSI Pkl; Pfl; Pk2; Pf2...*} 





same n/a 

DECLFKC 

Pk 

Function 

VT Keyboard 

Enhanced PC Keyboard 

1 

Hold 

FI 

Scroll Lock 


2 

Print 

F2 

Print Screen 


3 

Set-U p 

F3 

Cap Lock/Print Screen 

North American/Greek Selection 


same n/a 

DECNAKB 


Set (North American): 

CSI ? 57 h 




Reset (Greek keyboard): 

CSI ? 57 1 



Numeric Keypad Mode 


same n/a 

DECNKM 


Set (application): 

CSI ? 66 h 




Reset (numeric): 

CSI ? 661 
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Program Keys 

VT520 

Control Function 

VT420 VT100 Mnemonic 

Program Alphanumeric Key 

DCS"yD...DST n/a n/a DECPAK 

Program Function Key 

DCS"xD...DST n/a n/a DECPFK 

D...D 

Keyl/ Modi/ Function n/UDS/UDS Dir; 

Keyl/ Modi/ Function n/UDS/UDS Dir; 

K^rn 

VT Keyboard 

PC Keyboard 


11 

FI 

FI 


12 

F2 

F2 


13 

F3 

F3 


14 

F4 

F4 


15 

F5 

F5 


17 

F6 

F6 


18 

F7 

F7 


19 

F8 

F8 


20 

F9 

F9 


21 

FIO 

FIO 


23 

Fll 

Fll 


24 

F12 

F12 


25 

F13 



26 

F14 



28 

F15 



29 

F16 



31 

F17 



32 

F18 



33 

F19 



34 

F20 



Modn 

Modifier Key 

Function n 

Local function number 

0,none 

Normal 

UDS 

User-defined sequence 

1 

N ormal 

UDS Dir 

U DS Direction 

2 

Shift 

0,none 

Normal 

3 

Alt 

1 

Local 

4 

Alt + Shift 

2 

Remote 

5 

Control 



6 

Shift + Control 



7 

Alt + Control 



8 

Alt + Control + Shift 



Program Key Action 

CSI Ps+z 

n/a n/a DECPKA 

Psl 

Program Key Action 



none,0 

None 



1 

Lock Keys and Modifiers 



2 

Restore Factory Defaults 



3 

Recall Key Definitions 



Program Key Free Memory Report^ 

CSIPsl;Ps2+y n/a n/a DECPKFMR 

Psl 

Total memory (bytes) 



Ps2 

F ree memory 



Request Program Key Free Memory 

CSI +x 

n/a n/a DECRQPKFM 

Response: 

DECPKFMR 



^The VT520 reports this sequence upon receiving DECRQPKFM from the host. See reference for limitations. 
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Control Function 

Key Type, Click, Lock, LEDs VT520 VT420 VT100 Mnemonic 


Request Key Definition CSI Psl; Ps2 , w n/s n/a DECRQKD 

Psl Key station number 

Ps2 Modifier Key 

0,none Normal 

1 N ormal 

2 Shift 

3 Alt 

4 Alt + Shift 

5 Control 

6 Shift + Control 

7 Alt + Control 

8 Alt + Control + Shift 


Request Key Type 

CSI Ps, u 

n/a 

n/a 

DECRQKT 

Report Key Type 

CSI Psl; Ps2 , V 

n/s 

n/a 

DECRPKT 

Report Function Key Definition 

DCS " }D...D ST 

n/a 

n/a 

DECRPFK 

Report Modifiers/Key State 

DCS " ~D...D ST 

n/a 

n/a 

DECRPAK 

Set Key Click Volume 

CSI PsSP r 

same 

n/a 

DECSKCV 

Ps Volume 

1 Off 

2,3,4 Low 

none,0. High 

5,6,7,8. 





Set Lock Key Style 

CSI PsSP V 

n/a 

n/a 

DECSLCK 

Ps Lock Style 

none,0,l Caps Lock 





2 Shift Lock 

3 Reverse Lock 





Num Lock Mode 


same 

same 

DECNUMLK 

Set: 

CSI ? 108 h 




Reset: 

CSI ? 108 1 




Caps Lock Mode 


same 

same 

DECCAPSLK 

Set: 

CSI ? 109 h 




Reset: 

CSI ? 109 1 




Keyboard LEDs Host Indicator Mode 


same 

same 

DECKLHIM 

Set: 

CSI ? 110 h 




Reset: 

CSI ? noi 




Load LEDs 

CSI Psq 

n/a 

n/a 

DECLL 


^ Volume 

0 Clear all LEDs 

1 Light Num Lock 

2 Light Caps Lock 

3 Light Scroll Lock 

21 Extinguish Num Lock 

22 Extinguish Caps Lock 

23 Extinguish Scroll Lock 

Select Modifier Key Reporting CSI Pml;Pfl...Pmn;Pfn + r 

(See reference.) same n/a DECSMKR 
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User-Defined Keys 

Control Function 
VT520 VT420 

VT100 

Mnemonic 

User Defined 

Keys 

DCS Psl; Ps2; Ps3 | D...D ST 





same 

n/a 

DECUDK^ 

Psl 

Clear . . . 




none,0 

All UDKs before loading new values 



1 

Old UDKs only when redefined; load new UDK values. 



Ps2 

Lock . . . 




none,0 

UDKs against future redefinition 



1 

Don't lock the U DKs against future redefinition. 



Ps3 

Define . . . 




none, 0 

Shifted function key 




1 

Unshifted function key 




2 

Shifted function key 




3 

Alt unshifted function key 




4 

Alt shifted function key 




D...D 

Keyl/ Stl/ Dir;Key2/ St2/ Dir; Ke/n/ Stn/ Dir; 



Stn 

Sequence user-defined key (UDK) 




VT Keyboard 

PC Keyboard 



11 

FI 

FI 



12 

F2 

F2 



13 

F3 

F3 



14 

F4 

F4 



15 

F5 

F5 



17 

F6 

F6 



18 

F7 

F7 



19 

F8 

F8 



20 

F9 

F9 



21 

FIO 

FIO 



23 

Fll 

Fll 



24 

F12 

F12 



25 

F13 




26 

F14 




28 

F15 




29 

F16 




31 

F17 




32 

F18 




33 

F19 




34 

F20 




Dir 

Direction^ 




0,none 

Normal 




1 

Local 




2 

Remote 




DSR - User-Defined Key Request 

same 

n/a 

DSR-UDK 

Request UDK lock: 

CSI ? 25 n 



Reply to U DK locked status: 

CSI ? 20 n 



Reply to UDK unlocked status: 

CSI ? 21 n 




^CAUTION: Local F unction keys may be disabled by redefining them with DECUDK. 


^See DECPFK for direction definitions. 
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4.7.10 Printer Controi Functions 


Printer Port Function 


VT520 


Control Function 

VT420 VT100 Mnemonic 


DSR - Printer Port Report 
Request: 

Response: 

^ Printer . . . 

10 Ready 

11 N ot ready 

13 Offline 

18 Busy 

19 On another session. 


same same DSR-Print 


CSI ? 15 n 
CSI ? Psn 


Media Copy - Send Screen Data CSI 2 i 

through Host Port 

Media Copy - Start/Stop Printer-to-Host Session 
ANSI: CSI Pa i 

DEC: CSI ? Pd i 

ANSI Mode 
Pa Function 

O.none Print page 

4 Reset printer controller mode 

5 Set printer controller mode 

6 Start printer to host session 

7 Stop printer to host session 


Print Extent Mode 

Set (entire page): 

Reset (scroll region): 

Print Form Feed Mode 
Set(FF): 

Reset (no FF): 

Select Digital Printed DataType^ 

^ Printed Data Type 

none, 0,1 Print Nationai Oniy 

2 National and Line Drawing 

3 Print Multinational 

4 Print All Characters 

Select Printer Type 

Ps Printer Type 

nbne,0,l DEC ANSI 

2 IBM ProPrinter 

3 DEC+IBM 
Select ProPrinter Character Set 

Pn Printer 

^ PC Greek 

220 PC Spanish 

437 PC International 

850 PC Multilingual 

852 PC Slavic (Latin 2) 

857 PC Turkish 

860 PC Portuguese 


same 

DEC Mode 


same 
CSI ?8i 


Function 
Print cursor line 
Reset autoprint mode 
Set autoprint mode 
Stop printer to host session 
Start printer to host session 
Print composed main display 
Print all pages 

Assign printer to active host session 
Accept printer commands from sessions 


CSI ? 19 h 

CSI ? 191 

same 

same 

DECPEX 

CSI ? 18 h 

CSI ? 181 

same 

same 

DECPFF 

CSI Ps) p 

n/a 

n/a 

DECSDPT 

1 

CSI Ps$s 

n/a 

n/a 

DECSPRTT 

CSI Pn * p 

n/a 

n/a 

DECSPPCS 


^ This sequence takes effect only when a ProPrinter or Digital printer with ProPrinter emulation mode is attached. 
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862 PC Hebrew 

863 PC French-Canadian 

865 PC Danish/Norwegian 

866 PC Cyrillic 

Start/stop printer; see Media Copy. 

DEC Printers with ProPrinter Emulation 


Enter/Return from I BM ProPrinter Emulation Mode n/a n/a DECIPEM 

Enter: CSI ? 58 h 

Return: CSI ? 58 I 


4.7.11 Terminai Management Controi Functions 

Control Function 

Desktop Feature VT520 VT420 VT100 Mnemonic 


Select Set-Up Language 

none, 0,1 English 

2 F rench 

3 German 

4 Spanish 

5 Italian 

CSI Psp 

n/a 

n/a 

DECSSL 

Load Time of Day 

CSI Psl; Ps2 , p 

n/a 

n/a 

DECLTOD 


Psl Hour (decimal number 

between 00 and 23) 
Ps2 Minutes (decimal 

number between 
00 and 59) 

CRT/Energy Saver Functions 


CRT Save Mode 

Set (enable CRT saver 15 min): 

Reset (disable CRT saver): 

CSI 97 h 

CSI 97 1 

n/a 

n/a 

DECCRTSM 

CRT Saver Timing 
Ps Selection 

0 N ever 

5 5 min 

15 15 min 

30 30 min 

60 60 min 

CSI Ps-q 

n/a 

n/a 

DECCRTST 

Energy Saver Timing 
Ps Selection 

0 N ever 

5 5 min 

15 15 min 

30 30 min 

CSI Ps - r 

n/a 

n/a 

DECSEST 

H ost Wake-U p mode 
(CRT and Energy saver) 
Set: 

Reset: 

CSI ? 113 h 
CSI ? 113 1 

same 

same 

DECHWUM 
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Control Function 


Device Attributes 

VT520 

VT420 

VT100 Mnemonic 

Device Attributes or 

CSI c or CSI 0 c 

same 

same DAI 

Primary Device Attributes 





Model 

Response 




- 

CSI ? Psc; PSl ; ... Psn c 



VT520 

CSI ? 65;1;2;7;8;9;12;18;19;21;23;24;42;44;45;46 C 


VT525 

CSI ? 65;1;2;7;9;12;18;19;21;22;23;24;42;44;45;46 C 

Ext 

Description 

Ext 

Description 

1 

132 columns 

18 

Windowing capability 

2 

Printer port extension 

21 

Horizontal scrolling 

6 

Selective erase 

23 

Greek extension 

7 

DRCS 

24 

Turkish extension 

8 

UDK 

42 

ISO Latin-2 character set 

9 

NRCS 

44 

VT PCTerm 

12 

Serbo-Croatian (SCS) 

45 

Soft key mapping 

15 

Technical character set 

46 

ASCII terminal emulation 

Secondary Device Attributes 

CSI >c or CSI >0 c 

same 

n/a DA2 


Keyboard 

Response 




VT520 VT keyboard 

CSI >64; Pv; 0 c 




VT525 VT keyboard 

CSI >65; Pv; Oc 




VT520 PC keyboard 

CSI >64; Pv; 1 c 




VT525 PC keyboard 

CSI >65; Pv; 1 c 



Tertiary Device Attributes 

CSI =c or CSI =0 c 

same 

same DA3 

Terminal ID 

1 dentify Device 

ESC Z 

n/a 

same DECID^ 

Report Terminal Unit ID 

DCS ! 1 D...D ST 

same 

n/a DECRPTUI 



Pv Firmware version 


Select Terminal 1 D^ 

CSI Ps, q 

same 

same DECTID 

Ps 

1 D Type 

Response 


Terminal Type 

0 

VTIOO 

ESC [ ? 1; 2 c 


VTIOO 

1 

VTlOl 

ESC [ ? 1; 0 c 


VTlOl 

2 

VT102 

ESC [ ? 6c 


VT102 

5 

VT220 

CSI ? 62; 1; 2; 7; 8 C 


VT220 North American 



CSI ? 62; 1; 2; 7; 8; 9 C 


VT220 International 

7 

VT320 

CSI ? 63; 1; 2; 7; 8 c 


VT320 North American 



CSI ? 63; 1; 2; 7; 8; 9 c 


VT320 International 

9 

VT420 

CSI ? 64; 1; 2; 7; 8; 9; 15; 

; 18; 21 c 

VT420 North American 



CSI ? 64; 1; 2; 7; 8; 9; 15; 

; 18; 21 c 

VT420 I nternational 

10 

VT520/\/T525 

Refer to DAI for response. 


Set Terminal Unit 1 D 

DCS ! { D...D ST 

n/a 

n/a DECSTUI 


^DECI D may not be supported; use primary device attributes (DAI) instead. 
^DECTID has no effect when theterminai is in VT52 mode. 
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Control Function 


Terminal Modes 


VT520 


VT420 


VT100 


Mnemonic 


Enter/Exit VT PCTerm Mode or 
select ASCI I characters or scancodes 
Psl VT Emulation Mode 

none, 0 VT Mode 

1 VT PCTerm Mode 

Ps2 Character Set 

210 PC Greek 

220 PC Spanish 

437 PC International 

850 PC Multilingual 

852 PC Slavic (Latin 2) 

857 PC Turkish 

860 PC Portuguese 

862 PC Hebrew 

863 PC French-Canadian 

865 PC Danish 

866 PC Cyrillic 


CSI?Psl;Ps2r same n/a DECPCTERM 

SCO Console Mode 
ASCII characters 
Scancodes 

Ps2 Character Set 

none,0 No Change 

1 PC Multilingual 

2 PC International 

3 PC Danish/Norwegian 

4 PC Spanish 

5 PC Portuguese 

6 DEC Supplemental 

7 ISO Latin 1 


Exit ANSI (VT52) Mode 

ESC < 

same 

same 

DECANM 

Overscan Mode^ 


n/a 

n/a 

DECOSCNM 

Set (enable overscan): 

CSI ? 106 h 




Reset (disable overscan): 

CSI ? 1061 




Select Conformance (Operating) Level 

CSI 6 Psl ; Ps2 ; " p 

same 

same 

DECSCL 


Psl Level Selected Ps2 Data Bits 

none, 0,1 1 - VTIOO none, 0, 2 8-bit controls 

2,3,4,5 5 - VT520/VT525 1 7-bit controls 

Ps Cursor Style 

1 50 Hz 

2 60 Hz 

none > 70 Hz 

Oor 3 


Show Control Character Mode 


same 

same 

CRM 

Set (show): 

CSI 3 h 




Reset (interpret): 

CSI 31 




Terminal Mode Emulation 

CSI PsSP ~ 

n/a 

n/a 

DECTME 


Ps Terminal Mode 

T VT520/VT525 (VT Level 5) 

2 VTIOO 

3 VT52 

4 VT PCTerm 

5 WYSE 160/60 

6 WYSE PCTerm 

7 WYSE 50/50-F 

8 WYSE 150/120 

9 TV I 950 

10 TV I 925 

11 TV I 910-F 

12 ADDSA2 

13 SCO Console 

14 WYSE 325 


Set Mode CSI PI Pn h same same SM 

^The VT525 and VGB25 models do not have overscan. 
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Mode Description 

ANSI Mode 

DEC Mode 


Pa 

Mnemonic^ 

Pd 

Mnemonic Mode 

Guarded area transfer 

1 

GATM * 

?1 

DECCKM Cursor keys 

Keyboard action 

2 

KAM 

?2 

DECANM ANSI 

Control representation 

3 

CRM 

?3 

DECCOLMColumn 

1 nsert/replace 

4 

IRM 

?4 

DECSCLMScrolling 

Status reporti ng transfer 

5 

SRTM * 

?5 

DECSCNMScreen 




?6 

DECOM Origin 

Vertical editing 

7 

VEM * 

?7 

DECAWM Autowrap 

Horiz editing 

10 

HEM * 

?8 

DECARM Autorepeat 

Positioning unit 

11 

PUM * 



Send/receive 

12 

SRM 



Format effector action 

13 

FEAM * 



F ormat effector transfer 

14 

FETM * 



Multiple area transfer 

15 

MATM * 



Transfer termination 

16 

TTM * 



Selected area transfer 

17 

SATM * 



Tabulation stop 

18 

TSM * 

?18 

DECPFF Print form 

Editing boundary 

19 

EBM * 

?19 

DECPEX Print extent 

Linefeed/New line 

20 

LNM 



Text cursor enable 



?25 

DECTCEM 

Right-to-left 



?34 

DECRLM 

Hebrew keyboard map 



?35 

DECHEBM 

H ebrew encodi ng 



?36 

DECHCEM 

NRCS characters 



?42 

DECNRCM 

Greek/N .A. 



?57 

DECNAKB 

Horiz cursor coupling 



?60 

DECHCCM * 

Vertical cursor coupling 



?61 

DECVCCM 

Page cursor coupling 



?64 

DECPCCM 

Numeric keypad 



?66 

DECNKM 

Backarrow key 



?67 

DECBKM 

Keyboard usage 



?68 

DECKBUM 

Vertical split screen 



?69 

DECVSSM 

Transmit rate limiting 



?73 

DECXRLMM 

No clear screen 



?95 

DECNCSM 

Right-to-left copy 



?96 

DECRLCM 

CRT save 



?97 

DECCRTSM 

Auto resize 



?98 

DECARSM 

M odem control 



?99 

DECMCM 

Auto answerback 



7100 

DECAAM 

Conceal answerback 



7101 

DECCANSM 

Null 



7102 

DECNULM 

Half-duplex 



7103 

DECHDPXM 

Enable secondary keyboard language 



7104 

DECESKM 

Overscan 



7106 

DECOSCNM 

Framed windows mode 



7111 

DECFWM 

Review previous lines 



7112 

DECRPL 

H ost Wake-U p 



7113 

DECHWUM 

Alternate text color underline 



7114 

DECATCUM 

Alternate text color blink 



7115 

DECATCBM 

Bold and blink style mode 



7116 

DECBBSM 

Erase color mode 



7117 

DECECM 


^The * means this mode is aiways Reset in the terminai and cannot be changed. 


ANSI Controi Functions Summary 4-37 



ANSI Control Functions Summary 
4.7 ANSI Control Function Tabies 



Control Function 



Terminal Modes 

VT520 

VT420 

VT100 

Mnemonic 

Report Mode (ANSI ) 

CSI Pa; Ps$y 

same 

n/a 

DECRPM 

or (DEC) 

CSI ? Pd; Ps $y 

same 

n/a 


Reset Mode 

CSI PI Pn 1 

same 

same 

RM 

Set/Reset Parameters 

ANSI Mode 


DEC Mode 


Ps 




Not recognized 

0 


same 


Set 

1 


same 


Reset 

2 


same 


Set permanently 

3 


same 


Reset permanently 

Set Mod^Reset Mode (See also DEC RQM 

4 

.) 


same 

SM/RM 

Send/Receive Mode (Local Echo) 


same 

same 

SRM 

Set (Local echo off): 

CSI 12 h 




Reset (Local echo on): 

CSI 12 1 




Tests 

1 nvoke Confidence Test^ 

CSI 4; Ps; ... ; Ps y 

same 

n/a 

DECTST® 

Ps Test 




0 "All Tests" (1,2, 3, 6) 





1 Power-U p Self Test 





2 RS-232 Port Data Loopback 




3 Printer Port Loopback 

4 Speed Select and Indicator 

5 Reserved - No action 

6 Modem Loopback Test 

7 El A-423 Port Loopback 

8 Parallel Port Loopback 

9 Repeat other tests 





Messages 

Auto Answerback Mode 


same 

same 

DECAAM 

Set: 

CSI ? 100 h 




Reset: 

CSI ? 1001 




Conceal Answerback Message Mode 


n/a 

n/a 

DECCANSM 

Set: 

CSI ? 101 h 




Reset: 

CSI ? 1011 




Load Answerback Message 

DCS Ps V D...D ST 

n/a 

n/a 

DECLANS 

Load Banner Message 

DCS Ps r D...D ST 

n/a 

n/a 

DECLBAN 

Psl Printer Port 

1 Parallel port 

2 Comml 

3 Comm2 

Ps2 Session 1 

1 Comml 

2 Comm2 






^"ESC #8" invokes the Screen Alignment test (all Es). 

®DECTST causes a disconnect: therefore, it should not be used in conjunction with a modem. 
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Control Function 



Reset Terminal 

VT520 

VT420 

VT100 

Mnemonic 

Reset to 1 nitial state 
Secure Reset 

Secure Reset Confirmation 
Soft Terminal Reset 

ESC c 

ESC [ Pr -Fp 
ESC [ Pr * q 
CSI ! p 

same 

same 

same 

same 

same 

n/a 

same 

n/a 

RIS 

DECSR 

DECSRC 

DECSTR 

Terminal Status Display 

Select Active Status Display 
Ps Send data to . . . 

0 Main display only 

1 Status line only 

CSI Ps$ } 

same 

n/a 

DECSASD 

Select Status Display (Line) Type 
Ps Status Line Selected 

0 No status line 

1 Indicator status line 

2 Host-writable status line 

CSI Ps$ ~ 

n/a 

n/a 

DECSSDT 

4.7.12 Terminal Management- 

—Communications Controi Functions 

Terminal Management - 


Control Function 



Communication Function 

VT520 

VT420 

VT100 

Mnemonic 


Select Communication Port 


Psl 

0 

1 

4 

Ps2 

1 

2 

3 


Printer Port 
None 

Centronics 
Comm3 
H ost port 


Comml 
Comm2 
Comm3 
Select Communication Speed 
Psl Comm Line 

none, 0,1 


2 

3 

4 

5 


Host Transmit 
Host Receive 
Printer 
Modem Hi 
Modem Lo 


Communication Line 
Host Transmit 
Host Receive 
Printer 
Modem Hi 
Modem Lo 


CSI Psl; Ps2 * u 


n/a n/a DECSCP 


CSI Psl; Ps2 * r 
Ps2 
none,0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 
11 


n/a n/a DECSCS 

Communication Speed 
Use default speed. 

300 

600 

1200 

2400 

4800 

9600 

19200 

38400 

57600 

76800 

115200 


Default Communication Speed 
9600 

Receive=transmit 

4800 


I gnore 
I gnore 
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Terminal Management - 


Control Function 


Communication Function 

VT520 


VT420 VT100 

Mnemonic 

Set Port Parameters 

CSI Psl; Ps2; 

Ps3; Ps4 + w 






n/a n/a 

DECSPP 

Psl 

Port 


Ps3 

Parity 


none, 



none, 0 



0 or 1 

Comm Port 


or 1 

No parity 


2 

Printer Port 


2 

Even 





3 

Odd 


Ps2 

Data 


4t 

Even 


1,0 or 

8 bits 


5t 

Odd, unchecked 


none 



6 

Mark 


2 

7 bits 


7 

Space 


Ps4 

Stop Bit 





none, 

0 or 1 

Ibit 





2 

2 bits 





Set Transmit Rate Limit 

CSI Psl;Ps2 " 

u 

n/a n/a 

DECSTRL 

Ps 

Key Type 





none, 

0 or 1 

All keys 





2 

Graphic key 





3 

Function key 





Ps 

Characters Per Second 





none, 0,1 

150 cps 





2 

50 cps 





3 

30 cps 





Transmit Rate Limiting Mode 



same n/a 

DECXRLM 


Set (limited): 

CSI ? 73 h 





Reset (unlimited): 

CSI ? 73 1 





t Not available for the printer port. If specified in the sequence to configure the printer port, the Ps3 value is ignored. 
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4.7.13 Terminai Synchronization Controi Functions 


Terminal Synchronization 

VT520 

Control Function 
VT420 

VT100 

Mnemonic 

Device Control 1 (XON) 
Device Control 3(XOFF) 

DCl 

DC3 


same 

same 

same 

same 


Disconnect Delay Time 
Ps Delay Time 

1 None 

2 60 ms 

none, 0,3 2 s 

CSI Ps$q 


same 

same 

DECSDDT 

Flow Control 

Psl Port Type 

none,0,l Comm Port 

2 Printer Port 

Ps2 Transmit or Receive 

CSI Psl; Ps2; 

Ps3; Ps4 * 

Ps3 

none, 

0 or 1 
2 

3 

4 

Ps4 

s 

n/a n/a DECSFC 

Flow Control Type 
XON/XOFF or 

XPC (for receive only) 

DTR 

Both 

None 

Flow Control Threshold 

1,0 or 

none Transmit 

2 Receive 

3 Transmit and Receive 


none 

0 or 1 
2 

Low (64) 

High (768) 



Flalf-Duplex Mode 
Set: 

Reset: 

CSI ? 103 h 

CSI ? 103 i 


n/a 

n/a 

DECHDPXM 

Modem Control Mode 
Set: 

Reset: 

CSI ? 99 h 

CSI ? 99i 


n/a 

n/a 

DECMCM 

Null Mode 

Set (ignore NUL): 

Reset (accept NUL): 

CSI ? 102 h 

CSI ? 102 1 


n/a 

n/a 

DECNULM 
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4.7.14 Reports Controi Functions 



Control Function 



Macros 

VT520 

VT420 

VT100 

Mnemonic 

Define Macro 

DCS Pid;Pdt;Pen ! 

z D...D ST 





same 

n/a 

DECDMAC 

DSR - Macro Space 

CSI ? 62 n 

same 

n/a 

DSR-MSR 

1 nvoke M aero 

CSI Pid * z 

same 

n/a 

DECINVM 

Macro Space Report 

CSI Pn * { 

same 

n/a 

DECMSR, 

DSR-MSR 

□ ,-4 number of bytes 

16 





Reports 

Device Status Report - ANSI : 

CSI Psn 

same 

same 

DSR 

- DEC: 

CSI ? Psn 

same 

same 

DSR 

DSR - Data 1 ntegrity Report 

CSI ? 75 n 

same 

n/a 

DSR-Data 

Response: 

CSI ? Psn 





Ps 

Meaning 

70 

Ready, no power loss or 


comm errors. 

71 

Malfunction, comm error. 

73 

No reported data loss 


since last power up. 


Memory Checksum Report or DSR- 

CSI ? 63; Pid n 

same 

n/a 

DECCKSR CT 

Memory Checksum 




DSR-Mem 

Response: 

DCS Pid ! -D...D ST 




Request Checksum of Rect Area 

CSI Pid;Pp;Pt;PI;Pb;Pr 

* y 





same 

n/a 

DECRQCRA 

Response: 

DCS Pid ! -D...D ST 




Presentation State Report 


n/a 

n/a 

DECPSR 

(SeeDECRQPSR.) 





Report Mode (DECRPM) 


same 

n/a 

DECRPM 

(See Report Mode (ANSI ) below.) 





Request Mode (ANSI ) 

CSI Pa $ p 

same 

n/a 

DECRQM^ 

Request Mode (DEC) 

CSI ? Pd $ p 

same 

n/a 

DECRQM 

Request Presentation State Report 

CSI Ps $ w 

same 

n/a 

DECRQPSR 


^ Report Requested 

0 Error, restore ignored. 

1 Cursor information report (DECCI R) 

2 Tab stop report (DECTABSR) 


DECRQM sequence can only ask about one mode at a time. When the terminal is set to VT52 mode, DECRQM 
provides no report. 
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Reports VT520 

Control 

Function 

VT420 

VT100 

Mnemonic 

Report Selection or Setting 


same 

n/a 

DECRPSS 

(See DECRQSS.) 





Request Selection or Setting 


same 

n/a 

DECRQSS 

Request (DECRQSS): DCS $ q D.. 

.D ST 




Report (DECRPSS): DCS Ps $ r D...D ST 




Setting Control Sequence 

Final Characters 


Mnemonic 

Assign Color 

. 1 



DECAC 

Alternate Text Color 

. } 



DECATC 

Select Active Status Display 

$} 



DECSASD 

Select Attribute Change Extent 

* X 



DECSACE 

Set Character Attribute 

"q 



DECSCA 

Set Columns Per Page 

$ 1 



DECSCPP 

Select Communication Speed 

* r 



DECSCS 

Select Communication Port 

* u 



DECSCP 

Set Conformance Level 

"P 



DECSCL 

Set Cursor Style 

SP q 



DECSCUSR 

Select Digital Printed Data Type 

)P 



DECSDPT 

Select Disconnect Delay Time 

$ q 



DECSDDT 

Select Flow Control Type 

* s 



DECSFC 

Set Graphic Rendition 

m 



SGR 

Set Key Click Volume 

SP r 



DECSKCV 

Set Left and Right Margins 

s 



DECSLRM 

Set Lines Per Page 

t 



DECSLPP 

Set Lock Key Style 

SP V 



DECSLCK 

Set Margin Bell Volume 

SP u 



DECSMBV 

Set Number of Lines per Screen 

* 1 



DECSNLS 

Session Page Memory Allocation 

, X 



DECSPMA 

Set Port Parameter 

-F W 



DECSPP 

Select Printer Type 

$ s 



DECSPRTT 

Select ProPrinter Character Set 

* p 



DECSPPCS 

Set Scrol 1 Speed 

SP p 



DECSSCLS 

Select Set-Up Language 

P 



DECSSL 

Set Status Line Type 

$ ~ 



DECSSDT 

Set Top and Bottom Margins 

r 



DECSTBM 

Set Transmit Rate Limit 

" u 



DECSTRL 

Set Warning Bell Volume 

SP t 



DECSWBV 

Select Zero Symbol 

, { 



DECSZS 

Request Terminal State Report 


same 

n/a 

DECRQTSR 



Request: CSI 1 $ u 

Reply to Host: DCS 1 $ s D...D ST 

Effects 


DDDl 

DECRLM, DECHEBM, 
and DECHCEM are 
set.^ 

DDDl 

DDD2 

DECRLM is reset. 

ASCI 1 is designated in Gl. 

DDD2 

DDD3 

ASCI 1 is designated in GO. 

DDD3 


2 DDDl, DDD2, and DDD3 only work in VTIOO mode when the Hebrew keyboard is selected. 
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Control Function 



Reports 


VT520 

VT420 

VT100 

Mnemonic 

Restore Presentation State 

DCS Ps $t D...D ST 

same 

n/a 

DECRSPS 

Ps 

Data String Format 





0 

Error, restore ignored. 





1 

Selects the format of 
the cursor information 
report (DECCI R). 





2 

Selects the format of 
the tab stop report 
(DECTABSR). 





D...D 

Data string of tab stops 
or cursor position. 





Color Table Request/Report/Restore 


n/a 

n/a 

DECCTR 


Request: 

CSI 2 ; Pu $ u 





Reply to Flost: 

DCS 2 $ s D...D ST 





Restore format: 

DCS 2 $ p D...D ST 




D...D 

A group of 5 parameters: 
Pc; Pu; Px; Py; Pz/ 





Pc 

Color number 0-255 





Pu 

Color coordinate system 





0 

illegal 





1 

FILS (hue, lightness, saturation) 




2 

RGB (red, green, blue) 






If Pu=l . . . 

If Pu=2 . . . 




Px 

H ue 0-360 

Red 0-100 




Py 

Lightness 0-100; 

Green 0-100 




Pz 

Saturation 0-100; 

Blue 0-100 




Restore Terminal State 

DCS Ps $ p D...D ST 

same 

n/a 

DECRSTS 

Ps 

Data String Format 





0 

Error, restore ignored. 





1 

Selects the format of the 
term! nal state report 
(DECTSR). 





D...D 

Data string of restored 
information. 





Tabulation 

Stop Report 

DCS @$ u D...D ST 

same 

n/a 

DECTABSR 

D...D 

Column numbers of tab stops. 




Terminal State Report (See DECRQTSR.) 

1 

same 

n/a 

DECTSR 
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4.8 VT52 Mode Escape Sequences 

Table 4-5 shows the escape sequences that the terminal recognizes when the 
VT52 Emulation Mode is selected. 


Table 4-5 

VT52 Mode Escape Sequences 

Sequence 

Action 

ESC A 

Cursor up. 

ESC B 

Cursor down. 

ESC C 

Cursor right. 

ESC D 

Cursor left. 

ESC F 

Enter graphics mode. 

ESC G 

Exit graphics mode. 

ESC H 

Move the cursor to the home position. 

ESC 1 

Reverse line feed. 

ESC J 

E rase from the cursor to the end of the screen. 

ESC K 

Erase from the cursor to the end of the line. 

ESC = 

Enter alternate keypad mode. 

ESC > 

Exit alternate keypad mode. 

ESC < 

Exit VT52 mode. 

ESC "" 

Enter autoprint mode. 

ESC_ 

Exit autoprint mode. 

ESC V 

Print the line with the cursor. 

ESC W 

Enter printer controller mode. 

ESC X 

Exit printer controller mode. 

ESC ] 

Print the screen. 

ESC Y Pn 

Move the cursor to column Pn. 

ESC Z 

1 dentify (host to terminal). 

ESC /Z 

Report (terminal to host). 
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This chapter describes the ANSi escape and controi sequences in detaii, whereas 
the previous chapter provides oniy a brief summary of these sequences. 

Each command in this chapter is formatted in such a way that you can refer to 
the command by either the mnemonic, name, or controi function. 


ANSI Conformance Levels 

This controi function iets an appiication map certain character sets into the 
terminai's in-use tabie as defauit sets. The character sets are based on ANSi 
conformance ieveis. 


Format 

ESC sp Final 

1/11 2/0 4/** 


Parameters 


Final 

indicates the ANSi conformance ievei for the subsequent data exchange. 


Final 

ANSI Conformance Level 

L 

Level 1 

M 

Level 2 

N 

Level 3 


Description 

ANSi conformance ieveis represent an agreement between the sender and 
receiver for compatibie data exchange. The controi function: 

1. Acts as an announcer for the data exchange that foiiows between the terminai 
and appiication software. 

2. Seiects which character sets the terminai uses by defauit in the data 
exchange. 
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The VT520 supports three ANSI conformance levels. 
ANSI Levels 1 and 2 

• ASCI I designated as GO. 

• ISO Latin-1 supplemental designated as Gl. 

• GO mapped into GL. 

• Gl mapped into GR. 

ANSI Level 3 

• ASCI I designated as GO. 

• GO mapped into GL. 

Notes 


• If the terminal is reset, turned off, or changed with a set conformance 
level (DECSCL) sequence, then the software must send another announcer 
sequence to the terminal. Otherwise, the terminal uses the default character 
sets (ASCII in GL, DEC Supplemental or ISO Latin-1 supplemental in GR). 

• The announcer sequence is available in VT Level 4 or higher modes only. 

• Do not confuse ANSI conformance levels with VT Levels. 
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CBT — Cursor Backward Tabulation 

Move the active position n tabs backward. 

Default: 1. 

Format 

CSI Pn Z 

9/11 3/n 5/10 

Parameters 

Pn 

is the number of active position tabs to move backward. 


Description 

The active position is moved to the character position corresponding to the n-th 
preceding horizontal tabulation stop. If an attempt is made to move the active 
position past the first character position on the line, then the active position stays 
at column one. 


CHA — Cursor Horizontal Absolute 

Move the active position to the n-th character of the active line. 

Default: 1. 

Format 

CSI Pn G 

9/11 3/n An 

Parameters 

Pn 

is the number of active positions to the n-th character of the active line. 


Description 

The active position is moved to the n-th character position of the active line. 
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CHT — Cursor Horizontal Forward Tabulation 

Move the active position n tabs forward. 

Default: 1. 

Format 

CSI Pn I 

9/11 3/n 4/9 

Parameters 

Pn 

is the number of active position tabs to move forward. 


Description 

The active position is moved to the character position corresponding to the 
following n-th horizontal tabulation stop. 


CNL — Cursor Next Line 

Move the cursor to the next line. 

Default: 1. 

Format 

CSI Pn E 

9/11 3/n 4/5 

Parameters 

Pn 

is the active position to the first character of the n-th following line. 


Description 

The active position is moved to the first character of the n-th following line. 
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CPL — Cursor Previous Line 


CPL — Cursor Previous Line 

Move the cursor to the preceding line. 

Default: 1. 

Format 

CSI Pn F 

9/11 3/n 4/6 

Parameters 

Pn 

is the number of active position moved to the first character of the n-th preceding 
line. 


Description 

The active position is moved to the first character of the n-th precedi ng I i ne. 


CPR — Cursor Position Report 

The host asks the terminal for a cursor position report. 


Format 


CSI 

9/11 

6 

3/6 

n 

6/14 


Request cursor position. 

CSI 

9/11 

Pi 

3/n 

3/11 

Pc 

3ln 

p 

Report cursor position. 
oU 


Parameters 

PI 

indicates what line the cursor is on. 

Pc 

indicates what column the cursor is at. 
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CRM — Show Control Character Mode 


CRM — Show Control Character Mode 

Enable or disable control characters to be displayed. 
Default: I nterpret 


Format 


CSI 

3 

h 

9/11 

3/3 

6/8 

CSI 

3 

1 

9/11 

3/3 

6/12 


Set: show control character. 


Reset: interpret control character. 


Description 

When CRM mode is set, all characters (graphic or control) are displayed in the 
CRM font. All control functions are displayed as graphic characters. No control 
functions are executed, except LF, FF, and VT, which are represented in the CRM 
font before a CRLF (new line) is executed. XOFF (DC3) and XON (DCl) are used 
for flow control (if enabled). DCl and DC3 are displayed after execution. 

This function affects data received in the data stream following the change to 
CRM mode. Characters already displayed are not affected. Entering Control 
Representation mode temporarily causes GO and GL to be loaded with ASCII. G2 
and GR are loaded with user-selected Supplemental Graphic characters if in 8-bit 
Multinational Character mode. 

Notes on CRM 


• CRM mode works in all terminal modes (VT52, VTIOO, and VT500). 

• NUL is displayed and is not useful as a fill character. 

• CRM mode overrides Printer Controller mode. When in CRM, Printer 
Controller mode is temporarily off. 

• In local mode and CRM (or local echo and CRM), ESC Fe sequences may be 
represented as either ESC Fe sequences or as Cl controls. Conversely, Cl 
controls may be represented as either Cl controls or as ESC Fe sequences. 

• In CRM mode, auto-wrap always occurs at the right margin. Sending a 
sequence or disabling auto-wrap in Set-Up is ignored. 

• Terminal Device Protocol commands are not affected if Control Representation 
mode is entered. 
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CUB — Cursor Backward 


CUB — Cursor Backward 

This control function moves the cursor to the left by a specified number of 
columns. The cursor stops at the left border of the page. 


Format 


CSI Pn D 

9/11 3/n 4/4 

Parameters 

Pn 

is the number of columns to move the cursor to the left. 


CUD — Cursor Down 

This control function moves the cursor down a specified number of lines in the 
same column. The cursor stops at the bottom margin. If the cursor is already 
below the bottom margin, then the cursor stops at the bottom line. 


Format 

CSI Pn B 

9/11 3/n 4/2 

Parameters 

Pn 

is the number of lines to move the cursor down. 


CUF — Cursor Forward 

This control function moves the cursor to the right by a specified number of 
columns. The cursor stops at the right border of the page. 


Format 


CSI Pn C 

9/11 3/n 4/3 

Parameters 

Pn 

is the number of columns to move the cursor to the right. 
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CUP — Cursor Position 


CUP — Cursor Position 

This control function moves the cursor to the specified line and column. The 
starting point for lines and columns depends on the setting of origin mode 
(DECOM). CUP applies only to the current page. 


Format 

CSl p/ ; Pc H 

9/11 31 n 3/11 31 n 4/8 


Parameters 


PI 

is the number of the line to move to. If PI is 0 or 1, then the cursor moves to line 
1 . 

Pc 

is the number of the column to move to. If Pc is 0 or 1, then the cursor moves to 
column 1. 


CUU— Cursor Up 

Moves the cursor up a specified number of lines in the same column. The cursor 
stops at the top margin. If the cursor is already above the top margin, then the 
cursor stops at the top line. 


Format 

CSl Pn A 

9/11 31 n 4/1 

Parameters 

Pn 

is the number of lines to move the cursor up. 
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DA1 — Primary Device Attributes 


DA1 — Primary Device Attributes 

I n this DA exchange, the host asks for the terminal's architectural class and basic 
attributes. 

Host Request 

The host uses the following sequence to send this request: 

CSI c CSI 0 c 

9/11 6/3 9/11 3/0 6/3 


Terminai Response 

The terminal responds by sending its architectural class and basic attributes to 
the host. This response depends on the terminal's current operating VT level. 

Response from VT520 

CSI ? 6 5 ; Ps1 \ ■ ■ ■ Psn c 

9/11 3/15 3/6 3/5 3/11 3/n 3/11 ■ ■ ■ 31 n 6/3 


Parameters 

Ps1 ; . . . Psn 

reports device attributes. 

The value of the first parameter is encoded so a simple range check can be 
performed to determine the basic service class and level of the device. VT520 is a 
level 5 terminal so its service class code is 65. The following extensions to levels 
4 and 5 are provided: 
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DA1 — Primary Device Attributes 


Ps 

Meaning 


1 

132 columns 


2 

Printer port 


6 

Selective erase 


7 

Soft character set (DRCS) 


8 

User-defined keys (UDKs) 


9 

National replacement character sets (NRCS) 

12 

Serbo-Croatian (SCS) 


15 

Technical character set 


18 

Wi ndowi ng capabi 1 ity 


19 

Sessions 


21 

Horizontal scrolling 


22 

Color 


23 

Greek 


24 

Turkish 


42 

ISO Latin-2 


44 

PCTerm 


45 

Soft key mapping 


46 

ASCII terminal emulation 


Primary DA Exampie 


Here is a typical primary DA exchange. 

Exchange 

Sequence 

Meaning 

Request 

CSI c or CSI Oc 

The host asks for the terminal's 

(Host to VT520) 


architectural class code and supported 
extensions. 

Response 

CSI ? 65; 1; 2; 

The terminal is a level 5 device (65) and 

(VT520 to host) 

7; 9; 12; 18; 19; 21; 23; 

supports the Ps parameters listed above. 


24; 42; 44; 45; 46 c 

The DAI response above is used when the 
"Terminal 1 D to host" is set to VT520 and 
the conformance level is set to Level 5 
(factory default). Extensions: 6 (selective 
erase); 8 (UDK); and 15 (technical character 
set) are not reported explicitly at Level 5. 
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DA2 — Secondary Device Attributes 


DA2 — Secondary Device Attributes 

In this DA exchange, the host requests the terminal's identification code, 
firmware version level, and hardware options. 

Host Request 

The host uses the following sequence to send this request: 

CSI > c CSI > 0 c 

9/11 3/14 6/3 9/11 3/14 3/0 6/3 

Terminai Response 

The terminal with a VT keyboard uses the following sequence to respond: 


CSI 

> 

6 

4 

J 

Pv 

5 

0 

c 

DA2R for terminal 

9/11 

3/14 

3/6 

3/4 

3/11 

3ln 

3/11 

3/0 

6/3 

with STD keyboard. 

CSI 

> 

6 

4 

5 

Pv 

5 

1 

c 

DA2R for terminal 

9/11 

3/14 

3/6 

3/4 

3/11 

3ln 

3/11 

3/1 

6/3 

with PC keyboard. 


Parameters 

64 

indicates the identification code for the terminal. The VT520 has an identification 
code of 64 (65 for color terminal). 

Pv 

indicates the version level of the firmware implementing the terminal 
management functions, as shown in the following table. 


Pv Version 

10 VI. 0 (released version 1.0) 

20 V2.0 (released version 2.0) 


Secondary DA Example 


The following is a typical secondary DA exchange: 


Exchange 

Sequence 

Meaning 

Request 

CSI >c or 

The host asks for the terminal's 

(Host to 
VT520) 

CSI >Oc 

identification, firmware version, current 
hardware options. 

Response 

CSI >64; 20; 1 

The terminal identifies itself as a VT520 

(VT520 to 
host) 

c 

that uses version 2.0 firmware, and has a 
PC keyboard option. 
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DAS — Tertiary Device Attributes 


DAS — Tertiary Device Attributes 

In this DA exchange, the host asks for the terminal unit identification code. This 
I D code serves as a way to identify each terminal in a system. The unit I D code 
is preset at the factory. 

Host Request 

The host uses the following sequence to send this request: 
m\ 3/13 6/3 9/^1 3/13 3/0 6/3 


Terminai Response 

The terminal responds by sending a report terminal unit ID (DECRPTUI) control 
string to the host. 

Available in: VT Level 4 or higher mode only. 


DCS ! I D...D ST 
9/0 2/1 7/12 ... 9/12 


Parameters 


D...D 

is the unit ID of the terminal, consisting of four hexadecimal pairs. The first pair 
represents the manufacturing site code. This code can be any hexadecimal value 
from 00 through FF. 

The last three hexadecimal pairs are the terminal ID number. This number is 
unique for each terminal manufactured at that site. 

Tertiary DA Example 

FI ere is a typical tertiary DA exchange. 


Exchange 

Sequence 

Meaning 

Request 

CSI =c or 

The host asks for the 

(Flost to Terminal) 

CSI =Oc 

terminal unit 1 D. 

DECRPTUI 

DCS ! 1 00 

The terminal was 

Response 

01 02 05 ST 

manufactured at site 00 

(Terminal to host) 


and has a unique 1 D number 
of 010205. 
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DCH — Delete Character 


DCH — Delete Character 

This control function deletes one or more characters from the cursor position to 
the right. 


Format 

CSI Pn P 

9/11 3/n 5/0 

Parameters 

Pn 

is the number of characters to delete. If Pn is greater than the number of 
characters between the cursor and the right margin, then DCH only deletes the 
remaining characters. 

Default: Pn = 1. 

Description 

As characters are deleted, the remaining characters between the cursor and 
right margin move to the left. Character attributes move with the characters. 
The terminal adds blank spaces with no visual character attributes at the right 
margin. DCH has no effect outside the scrolling margins. 
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DDD1, DDD2, DDD3 


DDD1,DDD2, DDD3 


Format 


DDD2 and DDD3 only work in VTIOO mode when the Hebrew keyboard, DDDl, 
is selected. 


ESC 

) 

2/9 

1 

DDDl 

1/7 

3/1 

ESC 

) 

2/9 

B 

DDD2 

1/7 

4/2 

ESC 

( 

1 

DDD3 

1/7 

2/8 

3/1 


Description 

These escape sequences have the follow effects: 


Escape Sequence 

Effect 

DDDl 

DECRLM is set. 


DECHEBM is set. 


DECHEM is set 

DDD2 

DECRLM is reset. 


ASCII is designated in Gl. 

DDD3 

ASCII is designated in GO. 
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DECAAM — Set/Reset Auto Answerback Mode 


DECAAM — Set/Reset Auto Answerback Mode 

Selects whether the terminal automatically sends (enables) or does not send 
(disables) the answerback message to the host computer after a communication 
line connection. 

Default: Auto answerback disabled. 


Format 


CSI 

? 

1 

0 

0 

h 

9/11 

3/15 

3/1 

3/0 

3/0 

6/8 

CSI 

? 

1 

0 

0 

1 

9/11 

3/15 

3/1 

3/0 

3/0 

6/12 


Set: enables auto answerback. 
Reset: disables auto answerback. 


Description 

When modem control is enabled, the answerback message is sent 500 ms after 
the connection is made. 


ANSI Control Functions 5-15 



DECAC — Assign Color 


DECAC — Assign Color 

Selects the colors used for normal text. 
Default: ANSI SGR color 


Format 


CSI 

9/11 

Parameters 

Psl 

Item 

Ps1 Ps2 Ps3 ^,12 

Psl 

Color Item 

1 

Normal text 

2 

Window frame 


Ps2 

Foreground color index 
0...15 

Ps3 

Background color index 
0...15 

Description 

DECAC selects the foreground and background colors used for normal text in 
ANSI SGR color mode and the window frame colors. The normal text colors 
are used in ANSI SGR color mode as the default foreground and background 
colors. The window frame foreground color is also used for the session icons and 
keyboard indicator line. 

DECAC can be reported using DECRQSS and DECRPSS. Use Psl in DECRQSS 
to select the item to be reported. 
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DECALN — Screen Alignment Pattern 


DECALN — Screen Alignment Pattern 

This control function fills the complete screen area with a test pattern used for 
adjusting screen alignment. Normally, only manufacturing and service personnel 
would use DECALN. 


Format 


ESC # 8 

1/11 2/3 3/8 

Notes on DECALN 

DECALN sets the margins to the extremes of the page, and moves the cursor to 
the home position. 

Also see the screen alignment in Chapter 2. 
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DECANM— ANSI Mode 


DECANM— ANSI Mode 

DECANM changes the terminal to the VT52 mode of operation. I n VT52 mode, 
the terminal acts like a VT52 terminal. This mode lets you use applications 
designed for the VT52 terminal. 

Format 

CSI ? 2 1 

9/11 3/15 3/2 6/12 

Description 


Table 5-1 VT52 Escape Sequences 
Sequence Action 


ESC A 

Cursor up. 

ESC B 

Cursor down. 

ESC C 

Cursor right. 

ESC D 

Cursor left. 

ESC F 

Enter graphics mode. 

ESC G 

Exit graphics mode. 

ESC H 

Cursor to home position. 

ESC 1 

Reverse line feed. 

ESC J 

E rase from cursor to end of screen. 

ESC K 

E rase from cursor to end of line. 

ESC Y Pn 

Move cursor to column Pn. 

ESC Z 

Identify (host to terminal). 

ESC /Z 

Report (terminal to host). 

ESC = 

Enter alternate keypad mode. 

ESC > 

Exit alternate keypad mode. 

ESC < 

Exit VT52 mode. Enter VTIOO mode. 

ESC ^ 

Enter autoprint mode. 

ESC _ 

Exit autoprint mode. 

ESC W 

Enter printer controller mode. 

ESC X 

Exit printer controller mode. 

ESC ] 

Print screen. 

ESC V 

Print the line with the cursor. 
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DECANM Exit— Exiting ANSI (VT52) Mode 


DECANM Exit— Exiting ANSi (VT52) Mode 

When the terminal exits VT52 mode, it returns to the previous mode before 
entering VT52 mode. The terminal exits VT52 mode with the following escape 
sequence: 


Format 


ESC < 

1/11 3/12 


DECARM — Autorepeat Mode 

This control function determines whether or not keys automatically repeat their 
character when held down. If DECARM is set, then most keys you press for more 
than 0.5 seconds send a character repeatedly until you release the key. 

Default: Repeat (set) 

Format 


CSI 

? 

8 

h 

Set: keys autorepeat when pressed 

9/11 

3/15 

3/8 

6/8 

for more than 0.5 seconds. 

CSI 

9/11 

? 

3/15 

8 

3/8 

1 

6/12 

Reset: keys do not autorepeat. 


Notes on DECARM 


• The following keys on the VT keyboard do not repeat: 


0 (Hold) 
(Print) 
(Set-Up) 
(Session) 


(Break) 


Compose Character 
Shift! 


Alt Function 


Return 


Lock 



Extend 


• The following keys on the PC keyboard do not repeat: 


g 

I Caps Lock 

a 

I Enter I 
I Num Lock 


AltGrj 
Pause I 
Print Screen 
Scroll Lock] 
Shift! 
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DECARR — Select Auto Repeat Rate 


DECARR — Select Auto Repeat Rate 

Controls the keystroke auto repeat rate. 
Default: Fast (30/sec) 


Format 


CSI 

9/11 


2/13 


P 

7/0 


Parameters 


Ps 

Auto Repeat Rate 


Ps 

Selection 

0...5 

Off 

6...15 

Slow (10 cps) 

16.. .30 

F ast (30 cps) 


Description 

DECARR controls the keystroke auto-repeat rate. Values for Ps outside the 
defined range are ignored. 

DECARR can be reported using DECRPSS. 
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DECARSM — Set/Reset Auto Resize Mode 


DECARSM — Set/Reset Auto Resize Mode 

Enable or disable changing the lines per screen automatically when the page 
arrangement changes. 

Default: Auto resize disabled 


Format 


CSI 

? 

9 

8 

h 

9/11 

3/15 

3/9 

3/8 

6/8 

CSI 

? 

9 

8 

I 

9/11 

3/15 

3/9 

3/8 

6/12 


Set: enable auto resize. 


Reset: disable auto resize. 


Description 

When Auto Resize is enabled, the number of Lines/Screen changes automatically 
each time the page arrangement changes. 

Auto Resize and Number of lines per screen are user features that can be 
locked from being redefined by the host if the User Feature Lock in Set-Up is 
enabled. 

The following table indicates how the lines/screen changes when the page size 
changes, assuming Auto Resize is set. 


Page size 

Lines/Screen 

24 

26 (24 data lines, 1 status line, 1 blank line) 

25 

26 (25 data lines, 1 status line) 

36 

42 (36 data lines, 1 status line, 5 blank lines) 

41 

42 (41 data lines, 1 status line) 

42 

42 (42 data lines, no status line) 

48 

53 (48 data lines, 1 status line, 4 blank lines) 

52 

53 (52 data lines, 1 status line) 

53 

53 (53 data lines, 0 status line) 

72 

53 (53 data lines, 0 status line) 
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DECATC — Alternate Text Color 


DECATC — Alternate Text Color 

Selects the colors used for text attribute combinations. 


Format 


CSI 

9/11 


Psi PS2 PS3 2/12 7/13 


Parameters 

Psl 

Attribute combinations 


Psl 

Attributes 

0 

Normal text 

1 

Bold 

2 

Reverse 

3 

Underline 

4 

Blink 

5 

Bold reverse 

6 

Bold underline 

7 

Bold blink 

8 

Reverse underline 

9 

Reverse blink 

10 

Underline blink 

11 

Bold reverse underline 

12 

Bold reverse blink 

13 

Bold underline blink 

14 

Reverse underline blink 

15 

Bold reverse underline blink 


Ps2 

Foreground color index 
0...15 


Ps3 

Background color index 
0...15 


Description 

DECATC can be reported using DECRQSS and DECRPSS. Use Psl in DECRQSS 
to select the attribute combination to be reported. 
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DECATCBM — Set/Reset Alternate Text Color Blink Mode 


DECATCBM — Set/Reset Alternate Text Color Blink Mode 

Allows text with blink attributes to blink. 


Format 


CSI ? 11 

9/11 3/15 3/1 3/1 


5 

3/5 


Set: enables blink text mode 
b/o 


CSI ? 11 

9/11 3/15 3/1 3/1 


5 

3/5 


I 

6/12 


Reset: disables blink text mode 


Description 

If blink text is selected, text with the blink attribute will blink, as well as 
displayed using the specified alternate text colors. See Alternate Text Colors in 
Set-Up for details. 

DECATCBM can be reported using DECRQM and DECRPM. 


DECATCUM — Set/Reset Alternate Text Color Underline Mode 

Allows text with underline attributes to be displayed in alternate color. 


Format 

CSI 

9/11 

? 

3/15 

1 

3/1 

1 

3/1 

4 

3/4 

h 

6/8 

Set: enables underline text mode 


CSI 

9/11 

? 

3/15 

1 

3/1 

1 

3/1 

4 

3/4 

1 

6/12 

Reset: disables underline text mode 

Description 









If underline text is selected, text with the underline attribute will be 
underlined, as well as displayed using the specified alternate text colors. See 

Alternate Text Colors in Set-Up for details. 

DECATCUM can be reported using DECRQM and DECRPM. 
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DECAUPSS — Assigning User-Preferred Suppiementai Sets 


DECAUPSS — Assigning User-Preferred Suppiementai Sets 

You can assign the supplemental character set you use most often as a special 
standby set. This standby set is called the user-preferred supplemental set. This 
feature provides applications with an easy way to access the user's preferred 
supplemental set. 

Default: DEC Supplemental Graphic 


Format 


DCS Pn ! u 

9/0 3/n 2/1 7/5 


Dscs ST 

3/n 9/12 


Parameters 

Pn 

represents a character set designator. 


Pn Meaning 

0 DEC, ISO Latin-1, ISO Latin-2 

1 ISO Latin-5, ISO Latin-7, ISO Cyrillic, ISO Hebrew 


Dscs 

represents a character set. 


Dscs 

Character Set 

%5 

DEC Supplemental 

" ? 

DEC Greek 

" 4 

DEC Hebrew 

%0 

DEC Turkish 

& 4 

DEC Cyrillic 

< 

User-preferred Supplemental 

A 

ISO Latin-1 Supplemental 

B 

ISO Latin-2 Supplemental 

F 

ISO Greek Supplemental 

H 

ISO Hebrew Supplemental 

M 

ISO Latin-5 Supplemental 

L 

ISO Latin-Cyrillic 


Description 

You can assign any supplemental or ISO Latin supplemental set as the standby 
set. See SCS— Select Character Set for more information. 

After you assign a set: 

1. Designate the set as Gl, G2, or G3. 

2. Map the set into GR. 
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DECAWM — Autowrap Mode 


DECAWM — Autowrap Mode 

This control function determines whether or not received characters automatically 
wrap to the next line when the cursor reaches the right border of a page in page 
memory. 

Default: No autowrap 

Format 

CSI 

9/11 

CSI 

9/11 

Description 

If the DECAWM function is set, then graphic characters received when the cursor 
is at the right border of the page appear at the beginning of the next line. Any 
text on the page scrolls up if the cursor is at the end of the scrolling region. 

If the DECAWM function is reset, then graphic characters received when the 
cursor is at the right border of the page replace any previous characters there. 


? 

7 

h 

3/15 

3/7 

6/8 

? 

7 

1 

3/15 

3/7 

6/12 


Set: autowrap. 


Reset: no autowrap. 


DECBBSM— Bold and Blink Style Mode 

Selects whether the bold and blink attributes affect the text foreground only or 
both the foreground and background. 


Format 


CSI ? 11 

9/11 3/15 3/1 3/1 


6 

3/6 


h 

6/8 


Set: foreground and background 


CSI ? 11 

9/11 3/15 3/1 3/1 


6 

3/6 


I 

6/12 


Reset: foreground only - default 


Description 

This setting selects whether the bold and blink attributes affect the text 
foreground only, or both foreground and background. See the Set-Up chapter 
for details. 

DECBBSM can be reported using DECRQM and DECRPM. 
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DECBI — Back Index 


DECBI — Back Index 

This control function moves the cursor backward one column. If the cursor is at 
the left margin, then all screen data within the margin moves one column to the 
right. The column that shifted past the right margin is lost. 

Available in: VT Level 4 or higher mode only 


Format 


ESC 6 

1/11 3/6 


Description 

DECBI adds a new column at the left margin with no visual attributes. DECBI 
is not affected by the margins. If the cursor is at the left border of the page when 
the terminal receives DECBI, then the terminal ignores DECBI. 


DECBKM — Backarrow Key Mode 

This control function determines whether the <KJ key works as a backspace key 
or delete key. 


Note 

To be compatible with some software, DECBKM should be reset (delete 
key setting). 


Default: Delete key 

Format 


CSI 

9/11 

? 

3/15 

6 

3/6 

7 

3/7 

h 

6/8 

Set: backspace key. 

CSI 

? 

6 

7 

1 

6/12 

Reset: delete key. 

9/11 

3/15 

3/6 

3/7 


Description 

If DECBKM is set, O works as a backspace key. When you press O, the 
terminal sends a BS character to the host. 

If DECBKM is reset, O works as a delete key. When you press O, the terminal 
sends a DEL character to the host. 


5-26 ANSI Control Functions 



DECCANSM — Conceal Answerback Message Mode 


DECCANSM — Conceal Answerback Message Mode 


Format 


Conceal the answerback message. 

Default: Answerback message is not concealed 


CSI 

? 

1 

0 

1 

h 

9/11 

3/15 

3/1 

3/0 

3/1 

6/8 

CSI 

? 

1 

0 

1 

1 

9/11 

3/15 

3/1 

3/0 

3/1 

6/12 


Conceal answerback message 
Answerback message is not concealed 


Description 


Setting 

Function 

Not concealed 

The answerback message is visible in Set-Up. 

Concealed 

The text "concealed" replaces the answerback 
message. 


The answerback message cannot be set back to 
"not concealed" either through a host control 
function or Set-Up. Only entering a new 
message returns this field to "not concealed." 


If the user or host requests the terminal 
to reset to the default setting (answerback 
message not concealed (CSI ? 101 1)) when the 
answerback message is set to "concealed," then 
the terminal will not reset the answerback 
message to "not concealed." 
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DECCAPSLK — Caps Lock Mode 


DECCAPSLK— Caps Lock Mode 


Format 


DECCAPSLK controls the CapsLock state of the keyboard as if the CapsLock key 
had been pressed. 


CSI 

? 

1 

0 

9 

h 

9/11 

3/15 

3/1 

3/0 

3/9 

6/8 

CSI 

? 

1 

0 

9 

1 

9/11 

3/15 

3/1 

3/0 

3/9 

6/12 


Set: Lock on. 


Reset: Lock off. 


DECCARA — Change Attributes in Rectanguiar Area 

This control function lets you change the visual character attributes (bold, blink, 
reverse video, and underline) of a specified rectangular area in page memory. The 
select attribute change extent (DECSACE) control function determines the stream 
or rectangular area. DECCARA does not change the values of characters just the 
visual attributes of those characters. 

Available in: VT Level 4 or higher mode only 


Format 


CSI Pt; PI; Pb; Pr; Ps1; ... Psn $ r 

9/11 area to be changed attributes to change 2/4 7/2 


Parameters 


Pt; PI; Pb; Pr; 

define the rectangular area to be changed. A semicolon (3/11) separates 
parameters. 

Pt 

is the top-line border. Pt must be less than or equal to Pb. 

Default: Pt=l. 

P1 

is the left-column border. PI must be less than or equal to Pr. Default: PI = 1. 

Pb 

is the bottom-line border. 

Default: Pb=last line of the active page. 

Pr 

is the right-column border. 

Default: Pr =last column of the active page. 

Ps1 ; . . . Psn 

select the visual character attributes to change. These values correspond to the 
values used in the select graphic rendition. 
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Psn 

Meaning 

0 

(default) 

Attributes off (no bold, no underline, no blink, positive image) 

1 

Bold 

4 

Underline 

5 

Blink 

7 

Negative image 

22 

No bold 

24 

No underline 

25 

No blink 

27 

Positive image 


DECCARA ignores all other parameter values. When you use more than one 
parameter in a command, DECCARA executes them cumulatively in sequence. 


Exampies 

The following sequence changes the video attributes of the complete screen to 
blink and underscore: 

CSI ; ; ; ; 0; 4; 5; $ r 

The following sequence turns off the blinking character attribute from position 
line 10, column 2 to position line 14, column 45 on the current page: 


CSI 10; 2; 14; 45; 25 $ r 


Notes on DECCARA 


• The coordinates of the rectangular area are affected by the setting of origin 
mode (DECOM). 

• DECCARA is not affected by the page margins. 

• If the value of Pt, PI, Pb, or Pr exceeds the width or height of the active page, 
then the value is treated as the width or height of that page. 

• DECCARA does not change the active cursor position. 

• DECCARA does not change the current rendition set by the select graphic 
rendition (SGR) function. 

• The exact character positions affected by DECCARA depend on the current 
setting of the select attribute change extent (DECSACE) function. 
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DECCIR — Cursor Information Report (Terminal to Host) 

The terminal sends this sequence in response to a request presentation state 
report (DECRQPSR) sequence. DECCI R reports the status of the cursor position, 
including visual attributes and character protection attributes. DECCIR also 
reports the status of origin mode (DECOM) and the current active character sets. 


Format 

DCS 1 $ u D . . . D ST 

9/0 3/1 2/4 7/5 D . . . D 9/12 

Description 

DECCI R reports all the character sets if they are assigned to one of the GO, 
Gl, G2, or G3 sets. Refer to SCS— Select Character Set for all character set 
designators. 
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DECCKD — Copy Key Default 

Copies the default states of a key and its key/modifier combination to another key 
and its key/modifier combination. 


Format 


DCS " z D . . . D ST 

9/0 2/2 7/10 D . . . D 9/12 


Description 

This control function copies the default states of a key and all its modifier 
combinations to another key and its modifier combinations. The source key may 
have been reprogrammed to perform a non-default function when copy operation 
is executed. Only the default states of the source key are copied. 

The source key and the destination key can be two different keys or the same key. 
If they are different keys, then the copy operation occupies the memory space 
that is reserved for the operations of control functions, DECPFK, DECPAK, and 
DECUDK and their equivalent functions in Set-Up. (Refer to DECPFK— Program 
Function Key for details.) If they are the same key, then the function of the 
copy operation is to restore the key's default. I n this state, the terminal does 
not allocate new memory space. The terminal frees up the space by deleting the 
non-default functions of the destination key and its modifier combinations. 

A function key can copy the default state from a function key or a graphic key. 
When a graphic key's default is copied, the function key operates as a graphic 
key. Only the modifiers that are suitable for a graphic key operate with the key. 
This logic is used when a graphic key copies the default from a function key. 

Multiple keys can be copied in one sequence. 

The data string D...D format is: 

Key-s/Key-d;Key-s/Key-d ; 

Where: 

• Key-s is the keystation number of the key to be copied. 

• Key-d is the keystation number of the destination key. 

Once programmed, the key states are not affected by the terminal mode changes. 
Refer to DECPFK— Program Function Key for the list of terminal mode changes. 

This function works in all the VT modes except in VT52 mode. 
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DECCKM — Cursor Keys Mode 

This control function selects the sequences the arrow keys send. You can use the 
four arrow keys to move the cursor through the current page or to send special 
application commands. 

Default: Cursor 

Format 


CSI 

9/11 

? 

3/15 

1 

3/1 

h 

6/8 

Set: application sequences. 

CSI 

? 

1 

1 

Reset: cursor sequences. 

9/11 

3/15 

3/1 

6/12 


Description 

If the DECCKM function is set, then the arrow keys send application sequences 
to the host. 

If the DECCKM function is reset, then the arrow keys send ANSI cursor 
sequences to the host. 
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DECCKSR — Memory Checksum Report 

The host asks for a memory checksum report of current text macro definitions. 

Programming Tip 

Enter your macro definitions, then request and save a memory checksum. After 
this procedure, you can request another checksum to determine if the checksum 



has changed. 




Format 

CSI 

9/11 

? 

3/15 

6 

3/6 

3 

3/3 

3/11 6/14 memory checksum 


DCS 

9/0 

Pid 

3/n 

! 

2/1 

7/14 

^ ^ oMo Response with checksum. 

. . . y/1^ 

Parameters 

Pid (request) 





is an optional numeric parameter that provides a label to identify the particular 
checksum request. The checksum report returns the label. This label lets you 
distinguish between multiple checksum reports. 

Pid (response) 

is a label indicating which DSR request the report is for. 

D . . . D 

is the data string consisting of four hexadecimal digits indicating the checksum. 
The digits can be in the range of 3/0 through 3/9 and 4/0 through 4/6. 
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DECCOLM — Selecting 80 or 132 Columns per Page 

There are two control functions that can set the page width to 80 or 132 columns, 
DECSCPP (DECSCPP— Select Columns Per Page ) and DECCOLM. 

NOTE 

It is recommended that new applications use DECSCPP rather than 
DECCOLM. DECCOLM resets the cursor position to 1;1. DECSCPP does 
not clear page memory or reset the scrolling regions, as does DECCOLM. 

If DECNCSM is set, the page is not erased by DECCOLM. DECCOLM is 
provided mainly for compatibility with previous products. 


Default: 80 columns 

Format 

CSI ? 

9/11 3/15 

CSI ? 

9/11 3/15 

Notes on DECCOLM 


• DECCOLM sets the number of columns on the page to 80 or 132 and selects 
the corresponding 80- or 132-column font. 

• If you change the DECCOLM setting, the terminal: 

- Sets the left, right, top and bottom scrolling margins to their default 
positions. 

- Erases all data in page memory, unless DECNCSM is set; then, the page 
is not erased. 

• DECCOLM resets vertical split screen mode (DECLRMM) to unavailable. 

• DECCOLM clears data from the status line if the status line is set to 
host-writable. 


3 

h 

3/3 

6/8 

3 

1 

3/3 

6/12 


Set: 132-column font. 


Reset: 80-column font. 


5-34 ANSI Control Functions 



DECCRA — Copy Rectangular Area 


DECCRA — Copy Rectangular Area 

This control function copies a rectangular area of characters from one section 
to another in page memory. The copied text retains its character values and 
attributes. 

Available in: VT Level 4 or higher mode only 


Format 


CSI 

Pts; Pis; Pbs; Prs; Pps; 

Ptd; PId; Ppd $ v 

9/11 

area to be copied 

destination 2/4 7/6 

Parameters 



Pts; 

Pis; Pbs; Prs; Pps; 



define the rectangular area to be copied (the source). A semicolon (3/11) separates 
parameters. 

Pts 

is the top-line border. Pts must be less than or equal to Pbs. Default: Pts = 1. 

Pis 

is the left-column border. Pis must be less than or equal to Prs. Default: Pis = 1. 

Pbs 

is the bottom-line border. 

Default: Pbs =the last line of the page. 

Prs 

is the right-column border. 

Default: Prs =the last column of the page. 

Pps 

is the number of the page where the rectangular area is located. 

Default: Pps=l. 

Ptd; PId; Ppd; 

define the destination of the copied rectangular area. 

Ptd 

is the top-line border. 

Default: Ptd = 1. 

PId 

is the left-column border. 

Default: PId = 1. 

Ppd 

is the number of the page. 

Default: Ppd = 1. 
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Notes on DECCRA 


• If Pbs is greater than Pts, or Pis is greater than Prs, the terminal ignores 
DECCRA. 

• The coordinates of the rectangular area are affected by the setting of origin 
mode (DECOM). 

• DECCRA is not affected by the page margins. 

• The copied text takes on the line attributes of the destination area. 

• If the value of Pt, PI, Pb, or Pr exceeds the width or height of the active page, 
then the value is treated as the width or height of that page. 

• If a page value exceeds the number of pages available in the current page 
arrangement, then the value is treated as the last available page number. 

• If the destination area is partially off the page, then DECCRA clips the 
off-page data. 

• DECCRA does not change the active cursor position. 


DECCRTST— CRT Saver Timing 

Controls the timing of the CRT screen saver. 
Default: 15 minutes 


Format 


CSI 

9/11 


2/13 


q 

7/1 


Parameters 


Ps 

Screen saver timing 


Ps 

Selection 

0 

Never 

5 

5 minutes 

15 

15 minutes 

30 

30 minutes 

60 

60 minutes 


Description 

The CRT saver feature causes the screen to go blank after the specified interval 
of no keystroke or receive character activity. Refer to Set-Up for details. 

DECCRTSM remains functional (set =15 min; reset = never). 

DECCRTST can be reported using DECRPSS. 


5-36 ANSI Control Functions 



DECCRTSM — Set/Reset CRT Save Mode 


DECCRTSM — Set/Reset CRT Save Mode 

Enable or disable CRT saver. 

Default: Enable CRT saver. 


Format 

CSI 

9/11 

? 

3/15 

9 

3/9 

7 

3/7 

h 

6/8 

Set: enable CRT saver. 


CSI 

9/11 

? 

3/15 

9 

3/9 

7 

3/7 

1 

6/12 

Reset: disable CRT saver. 


Description 

If CRT saver is enabled and the terminal is inactive for 15 minutes (no keyboard 
activity or input from a host computer), then the monitor screen goes blank to 
prolong the life of the CRT. No data is lost when CRT saver is active. Keyboard 
activity or input from the host computer re-activates the monitor. 

When the monitor goes blank, the keyboard LEDs flash. 


DECDC — Delete Column 

This control function deletes one or more columns in the scrolling region, starting 
with the column that has the cursor. 

Available in: VT Level 4 or higher mode only. 


Format 

CSI Pn 

9/11 3/? 2/7 7/14 

Parameters 

Pn 

is the number of columns to delete. 

Default: Pn = 1. 

Description 

As columns are deleted, the remaining columns between the cursor and the 
right margin move to the left. The terminal adds blank columns with no visual 
character attributes at the right margin. DECDC has no effect outside the 
scrolling margins. 
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DECDHL— Double-Width, Double-Height Line 

These two control functions make the line with the cursor the top or bottom half 
of a double-height, double-width line. You must use these sequences in pairs 
on adjacent lines. I n other words, the same display characters must appear in 
the same positions on both lines to form double-height characters. If the line 
was single width and single height, then all characters to the right of the screen 
center are lost. 

Format 

ESC 

1/11 

ESC 

1/11 

Description 

The following sequences make the phrase "VT520 Video Terminal" a double- 
height, double-width line. 

ESC#3 VT520 Video Terminal 
E SC#4 VT520 Video Terminal 

This control does not operate when DECLRMM (left right margin mode) is set. 


# 

2/3 

3 

3/3 

Top Half 

# 

2/3 

4 

3/4 

Bottom Half 
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DECDLD — Dynamically Redefinable Character Sets Extension 

DECDLD loads your soft character set into dynamically redefinable character set 
(DRCS) font buffers. The terminal supports two each 51 and 52 buffers for soft 
character sets. 

The terminal arranges the DRC5 font buffers into sets. Each DRC5 set has two 
font buffers: one for 80-column fonts and one for 132-column fonts. These buffers 
also allow you to load two different font heights or character sets in both 80- and 
132-column widths. 

Although the terminal allows you to use two different soft character sets at one 
time, it only allows you to use one DRC5 set at one time. 


Format 

DC5 Pfn ; Pen; Pe; Pemw; Pss; Pt; Pemh; Pcss{ <Oscsxsi xel -font-pattern >5T 


Description 

DC5 is the DC5 control string introducer. DC5 is an 8-bit Cl character. You 
can use the equivalent 7-bit sequence, E5C P (1/11, 5/0), when coding for a 7-bit 
environment. 

5T is the string terminator. 5T is an 8-bit Cl character. You can use 
the equivalent 7-bit sequence, E5C \ (1/11, 5/12), when coding for a 7-bit 
environment. 


Parameters 


Pfn; Pen; Pe; Pemw; Pss; Pu; Pemh; Pcss 

are paramdter characters, separated by semicolons (3/11). Table 5-2 describes 
these parameters and lists their possible values. 

{ 

is the final character. It marks the end of the parameter characters and indicates 
that this string is a DECDLD function. 

Dscs 

defines the name for the soft character set. You use this name in the select 
character set (5C5) escape sequence. You use the following format for the Dscs 
name: 

I F 

I is 0, 1, or 2 intermediate characters from the 2/0 to 2/15 range in the 

A5CI I character set. 

F is a final character in the 3/0 to 7/14 range. 


ANSI Control Functions 5-39 



DECDLD — Dynamically Redefinable Character Sets Extension 


NOTES 


• If two downline loaded soft character sets have the same Dscs, 
then the most recently loaded set is used. The terminal looks for a 
matching Dscs in reverse load order (last loaded first). 

• If the terminal receives a DRCS control string for a given font number 
with a different Dscs (designating sequence), Pcmh (height) or Pcss 
(character set size), then the terminal erases the previously downline 
loaded set (if any) in both 80- and 132-column mode. 

• If there is no DRCS available that is compatible with the current 
number of lines per screen (font height), then the terminal displays a 
reverse question mark in place of any characters. 


Examples of Dscs Names 


Name 



Function 

sp 

@ 


Defines the character set as an unregistered soft set. 

2/0 

4/0 


This value is the recommended default for user- 
defined sets. The value of Pcss defines whether this 
set has 94 or 96 characters. 

A 



If Pcss is 0, then A defines the soft character set as the 

4/2 



U.K. national replacement character set. 

If Pcss is 1, then A defines the soft character set as the 
ISO Latin-1 supplemental set. 

& 

% 

C 

Defines the soft character set as % C, which is currently 

2/6 

2/5 

4/3 

an unregistered set. The value of Pcss defines whether 
this set has 94 or 96 characters. 
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Table 5-2 DECDLD Parameter Characters 
Parameter Name Description 

Pfn Font number Selects the DRCS (soft character set) to load. 

The previous set (if any), that you load with 
that font number, is erased or overwritten as 
specified by the control sequence. 

You can assign a value of 0, 1, and 2 to Pfn. 
Other values cause the terminal to ignore the 
entire sequence. Pfn = 0 defaults to the first 
empty font buffer, or, if none are empty, to font 
buffer 1. 

Pen Starting Selects where to load the first character in the 

character DRCS font buffer. The location corresponds 
to a location in the ASCII code table. For 
example, a Pen value of 0 means that the first 
soft character is loaded into position 2/0 of the 
character table. A Pen value of 1 means position 
2/1 in the table, and so on, up to 
Pen =95 (position 7/15). 

Pen is affected by the character set size. See 
Pcss below. 

Pe Erase control Selects which characters to erase from the 

DRCS buffer before loading the new font. 

0 = Erases all characters in the DRCS 

buffer with this number, width, and 
rendition. 

1 = Erases only characters in locations 

being reloaded. 

2 = Erases all renditions of the soft 

character set (normal, bold, 80- 
column, 132-column). 


Note 

Erased characters are undefined (not 
blank). The terminal displays these 
characters as the error character (reverse 
question mark). 


(continued on next page) 
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Table 5-2 (Cent.) DECDLD Parameter Characters 
Parameter Name Description 

Pcmw Character Selects the maximum character cell width. 

matrix width when Pss specifies 80 columns, Pu specifies font 
usage full cell as follows: 

0 = 10 pixels wide for 80 columns, 

6 pixels wide for 132 columns, 
(default). 

0 = device default 

2 = 5 X 10 pixel cell (width x height). 

3 = 6 X 10 pixel cell (width x height). 

4 = 7 X 10 pixel cell (width x height). 

5=5 pixels wide. 

6=6 pixels wide. 

7=7 pixels wide. 

8=8 pixels wide. 

9=9 pixels wide. 

10 = 10 pixels wide. 

When Pss specifies 80 columns, Pu specifies font 
usage text as follows: 

0 =10 pixels wide for 80 columns, 

6 pixels wide for 132 columns, 
(default) 

0 = device default 

2 = 5 X 10 pixel cell (width x height). 

3 = 6 X 10 pixel cell (width x height). 

4 = 7 X 10 pixel cell (width x height). 

5 =5 pixels wide. 


9 =9 pixels wide. 

When Pss specifies 132 columns, Pu specifies 
font usage full cell as follows: 

0 =10 pixels wide for 80 columns, 

6 pixels wide for 132 columns, 
(default) 

2 = 5 X 10 pixel cell (width x height). 

3 = 6 X 10 pixel cell (width x height). 

4 = 7 X 10 pixel cell (width x height). 

5 =5 pixels wide. 

6 =6 pixels wide. 

(continued on next page) 
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Table 5-2 (Cent.) DECDLD Parameter Characters 

Parameter Name Description 

When Pss specifies 132 columns, Pu specifies 
font usage text as follows: 

0 =10 pixels wide for 80 columns, 

6 pixels wide for 132 columns, 
(default) 

2 = 5 X 10 pixel cell (width x height). 

3 = 6 X 10 pixel cell (width x height). 

4 = 7 X 10 pixel cell (width x height). 

5 =5 pixels wide. 

If you omit a Pcmw value, the terminal uses the 
default character width. If the Pe parameter 
is 0, Pcmw must be less than 10. Any Pcmw 
value over 10 is illegal. For illegal values of 
Pcmw, the terminal ignores the rest of the load 
sequence. 

For VT200 compatible software: Use a Pcmw value of 0=device default, 

8 ... 16 pixel high matrix. 

Pss Font set size Defines the screen width and screen height for 

this font. 

0,1 = 80 columns, 24 lines, (default) 

0 = 80 columns, 24 lines 

1 = 80 columns, 24 (25 or 26) lines 

2 = 132 columns, 24 lines 

11 = 80 columns, 36 (40 or 42) lines 

12 = 132 columns, 36 lines 

21 = 80 columns, 48 (50 or 52) lines 

11 = 132 columns, 48 lines 

For illegal values of Pss, the terminal ignores 
the rest of the load sequence. 

If the number of columns or lines/screen 
changes, then the terminal uses the appropriate 
variation of the soft set. If you try to display 
a DRCS character when there is no soft set 
defined for the current number of lines and 
columns, then the terminal displays the error 
character (reverse question mark). 


Note 

For VT220 compatibility, you must use a soft font of 80 or 
132 columns (not both). The VT220 allows a single font to 
be used for 80 and 132 columns. 


(continued on next page) 
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Table 5-2 (Cent.) DECDLD Parameter Characters 


Parameter 

Name 

Description 



You can load a font for any of the six sizes at 
any time. When a new soft set is loaded, any 
characters from the previous soft set are lost. 
Characters currently displayed from the old set 
become reverse question marks. 

Pu 

Text or full 
cell 

Defines the font as a text font or full -cell font. 

0 = text, (default) 

1 = text. 

2 = full cell. 

Full-cell fonts can individually address all pixels 
I n a cel 1 . 

Text fonts cannot individually address all pixels. 
If you specify a text cell, then the terminal 
automatically performs spacing and centering of 
the characters. 

Pcmh 

Character 

matrix 

height 

Selects the maximum character cell height. 

0 or omitted = 16 pixels high, (default) 

1=1 pixel high. 

8=8 pixels high. 

9=9 pixels high. 



16 = 16 pixels high. 

Pcmh values over 16 are illegal. If the value of 
Pcmw is 2, 3, or 4, then Pcmh is ignored. 
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DECDMAC — Define Macro 

This device controi string iets you define a macro consisting of a string of ANSi 
text and controi functions. After you define the macro, you can execute it by using 
the invoke macro controi function (DECi NVM ). The terminai processes the macro 
as normai input. 

Available in: VT Levei 4 or higher mode oniy. 

Programming Tip 

You can find how much memory space you have avaiiabie for macros by using a 
device status report sequence. 


Format 


DCS P/d ; Pdf ; Pen \ z D...D ST 
9/0 3/? 3/11 3/? 3/11 3/? 2/1 7/10 ... 9/12 

Parameters 

Pid 

is the macro i D number. Pid can be any number between 0 and 63, otherwise 
the terminai ignores the command, if you give a macro an iD that ai ready exists, 
then DECDMAC deietes the oid macro definition before using the new one. 

Pdt 

defines how the terminai treats new macro definitions. 


Pdt Meaning 

0 or DECDMAC deietes the oid macro with the same i D number before 
omitted defining this new macro. 

1 DECDMAC deietes aii current macro definitions before defining this 
macro. 

Other The terminai ignores the macro. 


Pen 

seiects the encoding format for the text of the macro definition. 


Pen Meaning 

0 or Uses standard ASCi i characters in the macro, 
omitted 

1 Uses hex pairs in the macro. Each pair of characters in the macro is 
the hex vaiue for a singie ASCi i character. 

Other The terminai ignores the macro. 


D...D 

is the data of the controi string. This data is the string of text and controi 
functions performed when an appiication invokes the macro. The data can consist 
of ASCi i text or hex pairs. 
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When you use ASCI I text (Pen = 0 or omitted), the macro consists of the 
graphic characters that appear in the device control string. Only characters from 
positions 2/0 through 7/14 and 10/00 through 15/15 in the code table are valid. 

When you use hex pairs (Pen = 1), the macro consists of pairs of hex numbers, 
each of which represents an ASCII character. When using hex pairs, you can 
also use a repeat introducer in the data string. The repeat introducer is the ! 
(2/1) character. The repeat introducer lets you repeat any hex pair within the 
definition string any number of times. You embed repeat sequences within the 
data string of the macro definition. 

Notes on DECDMAC 


• If ASCI I text is specified as the encoding format, then you cannot use the 
repeat sequence. 

• ! is the repeat sequence introducer. The format of the hex string with the 
repeat introducer is as follows: 

! Pn; D...D ; 

Pn is a numeric parameter that specifies the number of times to repeat 
the sequence. If Pn is omitted, then the macro repeats the sequence once. 

D...D is the sequence of hex pairs to repeat Pn times. 

A semicolon ; (3/11) separates the repeat count from the sequence of 
hex pairs. Another semicolon ends the sequence. If any characters are 
included before the first semicolon, then the terminal ignores the macro. 
If a string terminator is placed before the final semicolon, then the repeat 
string ends normally. 

• The VT520 has 6 Kbytes of memory available for the storage of macros. The 
terminal ignores any macro definitions that cannot fit into this space. 

• A reset to initial state (RIS) or secure reset (DECSR) operation clears all 
macro definitions. A soft terminal reset (DECSTR) has no effect on stored 
macro definitions. 

• You can include characters from positions 0/8 through 0/13 to format the 
device control string, but these characters cannot be part of the macro 
definition. 
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DECDLDA — Down Line Load Allocation 

This control function controls the number of soft character sets (DECS) allowed 
per session. 

Available for: monochrome terminals only; not available for color terminals. 


Format 

CSI Ps . z 

9/11 3/s 2/12 7/10 


Parameters 


Ps 

is the number of soft character sets allowed: 
Default: Ps=2. 


Ps 

Description 

Compatible with terminals such as . . . 

1 

One each 

VT420 video terminal. 

2 

Two each for sessions SI 
and S2 

VT510 video terminal. 


Description 

For the monochrome monitor, you can use these commands to set up one or two 
soft character sets for sessions SI and S2. You can also use the Session > Soft 
character sets/session to perform this same function. Also see 2.6.4. 

The color terminal does not use this command because it has enough memory to 
give all four sessions Two each. 

DECDLDA can be reported using DECRPSS. 


ANSI Control Functions 5-47 



DECDWL — Double-Width, Single-Height Line 


DECDWL— Double-Width, Single-Height Line 

This control function makes the line with the cursor a double-width, single-height 
line. If the line was single width and single height, then all characters to the 
right of the screen's center are lost. 


Format 

ESC # 6 

1/11 2/3 3/6 


Note on DECDWL 


DECDWL control does not operate when DECLRMM (left right margin mode) is 
set. 


DECECM — Erase Color Mode 

Controls the background color used when text is erased or new text is scrolled on 
to the screen. 

Default: Erase to text background 


Format 


CSI ? 11 

9/11 3/15 3/1 3/1 


7 

3/7 


h 

6/8 


Set: erase to screen background (VT) 


CSI ? 11 

9/11 3/15 3/1 3/1 


7 

3/7 


I 

6/12 


Reset: erase to text background (PC) 


Description 

The erase color selection controls the background color used when text is erased 
or new text is scrolled onto the screen. Refer to Set-Up for details. 

DECECM can be reported using DECRQM and DECRPM. 
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DECEKBD — Extended Keyboard Report 

This control function is a report that provides applications with more complete 
keystroke information. Each report consists of an ISO key position code and the 
current state of the eight modifier keys— pressed or released. 


Format 

ARC : ppp mm ST 

9/15 3/10 *" ** 9/12 


Parameters 


PPP 

is a three-character ISO key position name, for example COl. For keys that 
occupy more than one position in the I SO key position map, the VT520 uses the 
largest lower-left position. The position for the space bar is A02; | Return | is C13. 

mm 

are two ASCI I hexadecimal digits that represent the state of the modifier keys. 

The terminal represents the state of each modifier key as a bit in an 8-bit binary 
number. A bit value of 1 means the key is pressed, and a bit value of 0 means 
the key is not pressed, mm is the hexadecimal equivalent of the resulting 8-bit 
binary number. 

The following table shows the order in which keys are represented in the binary 
number, and their corresponding hexadecimal values when pressed. The least 
significant bit represents the left | Shift | key. The most significant bit represents the 
right | Compose Character | key. 

For example, OOOOOOIO 2 means that the right |Shnt| key is pressed. The 
hexadecimal value for OOOOOOIO 2 is 02i6. 


mm 

Key 

01 

left |Shift| (Least significant bit) 

02 

right |Shm| 

04 

|Lock| 

08 


10 

left 1 Alt Function | 

20 

right | Ait Function | 

40 

left 1 Compose Character | 

80 

right | Compose Character | (Most significant bit) 
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DECEKBD — Extended Keyboard Report 


Description 

The terminal only sends extended key position reports when key position mode 

(DECKPM) is set. 

The terminal uses the following rules when sending extended key reports: 

• A single report may contain more than one keystroke. In this case, each 
keystroke is separated by a slash (/). The terminal sends the control string 
(APC ... ST) when a modifier key changes, or to separate keystroke data from 
other terminal reports. 

• The terminal only sends the modifier key state when it changes in the first 
keystroke after an APC character. 

• The terminal sends repeated key position reports as a single repeat character, 
period (.). 


Examples 

The following sequence reports an key with no modifier keys, four g keys, 
one g key, and a key: 

APC : COl 00 / B18.../ B16 / BOS ST 

The following sequence reports a left |Shnt| key and an key: 

APC : B99 01 / COl ST 
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DECELF — Enable Local Functions 


DECELF — Enable Local Functions 

This control function lets you enable or disable the keys used to perform several 
local terminal functions: cutting and pasting text, panning, and resizing windows. 
DECELF is useful for: 

• Simplifying the keyboard for novice users 

• Letting the corresponding keys send position codes to the host when key 
position mode (DECKPM) is set 

• Disabling features that are not compatible with the application 

Format 

CSI Pf1 ; Pc1 \ ■■■ Pfn; Pen + q 

9/11 3/n 3/11 3/n 3/11 ■■■ 3/n 3/n 2/11 7/1 


Parameters 


Pfn 

is a number that specifies the local function affected. 


Pfn 

Local Functions Affected 

Default Setting 

0 (default) 

All local functions listed for 1, 2, and 3. 


1 

Copy and paste keys, including]^ (FI old), 
1 Select], 1 Remove |, and | Insert Here |. 

The keys are 
enabled. 

2 

Panning keys, including |ctFi1 with nTI, m, 
or g. 

The keys are 
enabled. 

3 

Window resizing keys, including: |Controi|and 
Shift with UtJ or [jjj keys. 

The keys are 
enabled. 

Pen 

controls the action of the local function specified by the corresponding Pfn value. 

Pen 

Meaning 


0 

Selects the default setting of the local function. 

1 n VT mode, the default setting is enabled. 

1 n PC Term mode, the default setting is disabled. 


1 

Enables the local function. The associated keys perform the local 
function and cannot send position codes to the host. 

2 

Disables the local function. The associated keys do not perform the 
local function and may send position codes to the host. 


Description 

DECELF can accept any number of parameter pairs. The terminal executes the 
parameters in the order in which it receives them. 
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DECERA — Erase Rectangular Area 


DECERA — Erase Rectangular Area 

This control function erases characters from the specified rectangular area in 
page memory. When an area is erased, DECERA replaces all character positions 
with the space character (2/0). DECERA erases character values and visual 
attributes from the specified area. DECERA does not erase line attributes. 

Available in: VT Level 4 or higher mode only. 


Format 

CSI Pt ; PI; Pb; Pr $ z 

9/11 31 n 3/11 *"***" 2/4 7/10 


Parameters 


Pt, PI, Pb, and Pr 

define the rectangular area to be erased: 

Pt is the top-line border. Pt must be less than or equal to Pb. 

Default: Pt=l. 

PI is the left-column border. PI must be less than or equal to Pr. Default: PI 
= 1 . 

Pb is the bottom-line border. 

Default: Pb =the last line of the active page. 

Pr is the right-column border. 

Default: Pr =the last column of the active page. 

Notes on DECERA 


• The coordinates of the rectangular area are affected by the setting of origin 
mode (DECOM). 

• DECERA is not affected by the page margins. 

• If the value of Pt, PI, Pb, or Pr exceeds the width or height of the active page, 
then the value is treated as the width or height of that page. 

• DECERA does not change the active cursor position. 
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DECES — Enable Session 


DECES — Enable Session 

Make the session receiving this command the active session. 


Format 


CSI & X 

9/11 2/6 7/8 

Description 

This command makes the session receiving this command the active session for 
keyboard input. Normally the active session for keyboard input is controlled by 
the user pressing the Session key. 


DECESKM — Enable Secondary Keyboard Language Mode 

Select a secondary or primary keyboard language. 


Format 


CSI 

? 

1 

0 

4 

9/11 

3/15 

3/1 

3/0 

3/4 

CSI 

? 

1 

0 

4 

9/11 

3/15 

3/1 

3/0 

3/4 


Secondary keyboard mapping. 

0/0 

* „ Primary keyboard mapping. 
bi\c 


Description 

When enabled, a secondary keyboard mapping (Group 2) replaces the primary 
keyboard mapping. To use the secondary keyboard mapping, a secondary 
keyboard language has to be defined for the currently selected keyboard language, 
such as Hebrew, Greek, or Cyrillic. 
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DECFI — Forward Index 


DECFI— Forward Index 

This control function moves the cursor forward one column. If the cursor is at the 
right margin, then all screen data within the margins moves one column to the 
left. The column shifted past the left margin is lost. 

Available in: VT Level 4 or higher mode only. 

Format 

ESC 9 

1/11 3/6 

Description 

DECFI adds a new column at the right margin, with no visual attributes. DECFI 
is not affected by the margins. If the cursor is at the right border of the page 
when the terminal receives DECFI, then the terminal ignores DECFI. 
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DECFRA — Fill Rectangular Area 


DECFRA — Fill Rectangular Area 

This control function fills a rectangular area in page memory with a specified 
character. DECFRA replaces the rectangular area's character positions and 
attributes with the specified fill character. The fill character assumes the visual 
character attributes set by the last select graphic rendition (SGR) command. 
DECFRA does not change the current line attributes. 

Available in: VT Level 4 or higher mode only 


Format 


CSI Pch ; Pt; PI; Pb; Pr $ x 

9/11 31 n 3/11 3/n 2/4 7/8 

Parameters 

Pch 

is the decimal value of the fill character. Pch can be any value from 32 to 126 
or from 160 to 255. If Pch is not in this range, then the terminal ignores the 
DECFRA command. The decimal value refers to the character in the current GL 
or GR in-use table. 

Pt; PI; Pb; Pr 

define the rectangular area to be filled: 

Pt is the top-line border. Pt must be less than or equal to Pbs. 

Default: Pt=l. 

PI is the left -column border. PI must be less than or equal to Pr. 

Default: PI =1. 

Pb is the bottom-line border. 

Default: Pb =the last line of the active page. 

Pr is the right-column border. 

Default: Pr =the last column of the active page. 

Notes on DECFRA 


• The coordinates of the rectangular area are affected by the setting of origin 
mode (DECOM). 

• DECFRA is not affected by the page margins. 

• If the value of Pt, PI, Pb, or Pr exceeds the width or height of the active page, 
the value is treated as the width or height of that page. 

• DECFRA does not change the active cursor position. 
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DECFWM — Set/Reset Framed Windows Mode 


DECFWM — Set/Reset Framed Windows Mode 

Selects whether or not session windows are displayed with window frames with 
frame borders and icons. 

Default: Framed windows enabled 


Format 

CSI 

9/11 

? 

3/15 

1 

3/1 

1 

3/1 

1 

3/1 

h 

6/8 

Set: enables framed windows 


CSI 

9/11 

? 

3/15 

1 

3/1 

1 

3/1 

1 

3/1 

1 

6/12 

Reset: disables framed windows 

Description 









When framed windows is selected, window frames with title bars are added to 
each displayed window. Refer to Set-Up chapter for details. 

DECFWM can be reported using DECRQM and DECRPM. 


DECHDPXM — Set/Reset Half-Duplex Mode 

Enables half-/full-duplex communication. 


Format 


CSI 

? 

1 

0 

3 

h 

9/11 

3/15 

3/1 

3/0 

3/3 

6/8 

CSI 

? 

1 

0 

3 

1 

9/11 

3/15 

3/1 

3/0 

3/3 

6/12 


Set to half-duplex mode. 


Set to full-duplex mode. 


Description 

Full-duplex mode allows simultaneously two-way communication; half-duplex 
mode is limited to one-way communication at any given time. Flalf-duplex 
mode is available only in an RS232 line. Refer to Chapter 9 for details about 
half-duplex mode communication protocol. 


5-56 ANSI Control Functions 



DECHEM — Hebrew Encoding Mode 


DECHEM — Hebrew Encoding Mode 

This control function sets the terminal's character set mode to DEC (8-bit) 
multinational mode. On a reset, the sequence resets the terminal's character set 
mode to (7-bit) national mode (NRC sets). 

The terminal maintains DECHEM for the main display and status line separately 
in the same way as it maintains National Replacement Character Set Mode 
(DECNRCM). 

Format 


CSI 

? 

3 

6 

h 

9/11 

3/15 

3/3 

3/6 

6/8 

CSI 

? 

3 

6 

1 

9/11 

3/15 

3/3 

3/6 

6/12 
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DECHEBM — Hebrew/N-A Keyboard Mapping Mode 


DECHEBM — Hebrew/N-A Keyboard Mapping Mode 

This control function sets the keyboard mapping to Hebrew/N-A and resets the 
mapping to North American. 


Format 


CSI 

? 

3 

5 

h 

9/11 

3/15 

3/3 

3/5 

6/8 

CSI 

? 

3 

5 

1 

9/11 

3/15 

3/3 

3/5 

6/12 


Set 


Reset 


Description 

When 8-bit characters are selected, DECHEBM switches between the Group 
1 and the Group 2 character set mappings. It does not affect the keyboard 
character set selection or the processing of received characters. 

When 7-bit characters are selected or the terminal is set to VTIOO mode, setting 
DECHEBM does the following: 

• Switches keyboard map to Group 2. 

• Makes DEC 7-bit Hebrew the keyboard character set. 

• Causes received characters in the range of 60 to 7A (hex) to be displayed 
using the DEC 7-bit Hebrew when ASCII is designated or invoked and 
keyboard Group 2 is active. 

Receiving DECHEBM does the following: 

• Switches keyboard map to Group 1. 

• Makes ASCI I the keyboard character set. 

• Causes received characters to be displayed using the graphic left (GL) table of 
characters in use at the time. 


Note 

DECHEBM is only valid when a Hebrew keyboard language is selected. 
Also it does not convert ASCII or Hebrew characters already on the 
display. 
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DECHWUM — Host Wake-Up Mode (CRT and Energy Saver) 


DECHWUM— Host Wake-Up Mode (CRT and Energy Saver) 

When the Host wake-up feature is selected, any character received from the host 
will also restore the display. 


Format 


CSI ? 11 

9/11 3/15 3/1 3/1 


3 

3/3 


h 

6/8 


Set: enables host wake-up mode 


CSI ? 11 

9/11 3/15 3/1 3/1 


3 

3/3 


I 

6/12 


Reset: disables host wake-up mode 


Description 

This command allows any character received from the host to restore the display 
when either the CRT or Energy saver is in effect. Refer to Set-Up chapter for 
details. 

DECHWUM can be reported using DECRPM. 


DECIC — Insert Column 

This control function inserts one or more columns into the scrolling region, 
starting with the column that has the cursor. 

Available in: VT Level 4 or higher mode only 


Format 

CSI Pn ’ } 

9/11 3/? 2/7 7/13 

Parameters 

Pn 

is the number of columns to insert. 

Default: Pn = 1. 

Description 

As columns are inserted, the columns between the cursor and the right margin 
move to the right. DECIC inserts blank columns with no visual character 
attributes. DECIC has no effect outside the scrolling margins. 
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DECID — Identify Device 


DECID — Identify Device 

This control function is similar to a primary device attributes (DA) request from 
the host. 


Note 

Using DECID is not recommended. DECID may not be supported in the 
manufacturers terminals. You should use the primary device attributes 
request for this purpose. In VT400 or higher mode, the terminal ignores 
DECID. 


Format 


ESC Z 

1/11 5/10 

Terminal Response 

The terminal uses the same response as for a primary DA request for all 
operating levels (1 or 4). See DAI, DA2, and DA3. 
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DECINVM — Invoke Macro 


DECINVM — Invoke Macro 

This control function lets you execute a stored macro. You store macros with 
the define macro (DECDMAC) control string. The terminal substitutes the 
DECI N VM sequence with the contents of the macro definition and executes the 
macro. 

Available in: VT Level 4 or higher mode only. 


Format 

CSI Pid * Z 

9/11 3/n 2/10 7/10 

Parameters 

Pid 

is the macro I D number. If the Pid is not associated with a particular macro, the 
terminal ignores the command. 

Notes on DECINVM 

Any functions executed with a macro invocation remain in affect after the 
terminal executes the macro. 


Examples 

Suppose you want to create a macro that clears all pages in page memory, writes 
the word "top" at the top of each page, and leaves the cursor on page 1. 

First, you would write the string with ASCI I characters as follows: 

DCS 1 ; 0 ; 1 ! z CSI 6 sp P ! 6 ; CSI 1 ; 1 H CSI 2 J TOP 
CSI 1 V ; ST 

Then, you must convert the string into hexadecimal code because the string uses 
the repeat (!) character. You can only use the repeat character with hexadecimal 
sequences. The following example is the same string written in hex: 

DCS 1 ; 0 ; 1 ! z 9B 36 20 50 ! 6 ; 9B 31 3B 48 9B 32 49 54 
4F 50 9B 31 56 ; ST 

To invoke the macro, use the following sequence: 

CSI 1 * z 
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DECIPEM — Enter/Return from IBM ProPrinter Emulation Mode 


DECIPEM — Enter/Return from IBM ProPrinter Emulation Mode 

Exit from DEC protocol and interpret subsequent data according to the IBM 
ProPrinter protocol syntax. This sequence also resets IBM ProPrinter mode to its 



initial state. 





Format 

CSI 

9/11 

? 

3/15 

5 

3/5 

8 

3/8 

h 

6/8 

Set: Enter ProPrinter Emulation mode. 


CSI 

9/11 

? 

3/15 

5 

3/5 

8 

3/8 

1 

6/12 

Reset: Return from ProPrinter Emulation mode. 


Description 

DECIPEM works the same as the I BM SOCS and ROCS control functions. 
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DECKBD — Keyboard Language Selection 


DECKBD — Keyboard Language Selection 

Select a national keyboard language on either a VT keyboard or an Enhanced PC 
keyboard. 

Format 

CSI Ps1 ; Ps2 SP } 

9/11 31 n 3/ 31 n 2/0 7/13 

Parameters 

Psl 

denotes a keyboard type (layout): VT or enhanced PC. 


Psl 

Keyboard Layout 

0, 1, or None 

VT 

2 

Enhanced PC 


Ps2 

indicates the national keyboard language. 


Ps2 Keyboard Language (VT/PC) 


0, 1 or N one 

North American 

2 

British 

3 

Belgian (Flemish) 

4 

French Canadian 

5 

Danish 

6 

Finnish 

7 

German 

8 

Dutch 

9 

Italian 

10 

Swiss French 

11 

Swiss German 

12 

Swedish 

13 

Norwegian 

14 

F rench 

15 

Spanish 

16 

Portuguese 

19 

H ebrew 

22 

Greek 

28 

Canadian (English) 

29 

Turkish Q/Turkish 

30 

Turkish F 
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DECKBD — Keyboard Language Selection 


Ps2 Keyboard Language (VT/PC) 


31 

Hungarian 

33 

Slovak 

34 

Czech 

35 

Polish 

36 

Romanian 

38 

SCS 

39 

Russian 

40 

Latin American 


Description 

The first selective parameter, Psl, denotes a keyboard type, VT layout or 
Enhanced PC keyboard layout. The second parameter, Ps2, indicates the national 
keyboard language. 

Selecting a new keyboard language automatically initializes the keyboard 
character set. Refer to Chapter 8 for more details. 
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DECKBUM — Typewriter or Data Processing Keys 


DECKBUM — Typewriter or Data Processing Keys 

You can select whether the main keyboard keys act as data processing keys or 
typewriter keys by using the keyboard usage mode (DECKBUM) function. 

Default: Typewriter keys 


Keyboard Usage Mode (DECKBUM) 


CSI 

9/11 

? 

3/15 

6 

3/6 

8 

3/8 

h 

6/8 

Set: data processing ke; 

CSI 

9/11 

? 

3/15 

6 

3/6 

8 

3/8 

1 

6/12 

Reset: typewriter keys. 


Description 

If DECKBUM is set, then data processing keys send the characters on the right 
half of their keycaps. 

If DECKBUM is reset, then data processing keys send the characters on the left 
half of their keycaps. 

Notes on DECKBUM 


• DECKBUM changes the characters that the main keyboard keys send. Make 
sure you are aware of this change if you use DECKBUM in an application. 

• If you use the North American language, then DECKBUM should always be 
reset (typewriter). For all other languages, you can use either mode. 


DECKLHiM— Keyboard LED’s Host indicator Mode 


DECKLHIM controls the state of the keyboard LED's host indicator mode. 



Default: Reset. 





Format 

CSI 

9/11 

? 

3/15 

1 

3/1 

1 

3/1 

0 

3/0 

h 

6/8 

Set: keyboard LED’s host indicator mode. 


CSI 

9/11 

? 

3/15 

1 

3/1 

1 

3/1 

0 

3/0 

1 

6/12 

Reset: The keyboard LED’s act as iocai indicators. 


Description 

See DECLL for the implications of using DECLL to control the keyboard LEDs 
independently of any keyboard state. 
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DECKPAM — Keypad Application Modes 


DECKPAM — Keypad Application Modes 

DECKPAM enables the numeric keypad to send application sequences to the host. 

See DECKPNM— Keypad Numeric Modes , which enables the numeric keypad to 
send keypad characters. 

DECKPAM and DECKPNM function the same as numeric keypad mode 
(DECNKM). 

Format 

ESC = 

1/11 3/13 application sequences. 

Note on DECKPAM 


When you turn on or reset the terminal, it automatically selects numeric keypad 
mode. 


DECKPM— Key Position Mode 

This control function selects whether the keyboard sends character codes or key 
position reports to the host. DECKPM lets new applications take full control 
of the keyboard including single shifts, locking shifts, and compose character 
processing. 

Default: Send character codes 


Format 


CSI 

8 

1 

h 

9/11 

3/8 

3/1 

6/8 

CSI 

8 

1 

I 

9/11 

3/8 

3/1 

6/12 


Set: send key position reports. 


Reset: send character codes. 


Description 

If the DECKPM function is set, then all keyboard keys send extended reports 
that include the key position and the state of modifier keys when pressed. A 
modifier key is pressed in combination with another key to modify the code sent 
by that key. The key is a modifier key. 

If the DECKPM function is reset, then the keyboard keys send character codes. 

Note on DECKPM 


DECKPM only affects keyboard input; it does not affect how the terminal 
interprets data from the host. 
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DECKPNM — Keypad Numeric Modes 


DECKPNM — Keypad Numeric Modes 

DECKPNM enables the numeric keypad to send keypad characters to the host. 

See DECKPAM— Keypad Application Modes , which enables the keypad to send 
application sequences. 

DECKPNM and DECKPAM function the same as numeric keypad mode 
(DECNKM). 

Default: Send keypad characters. 

Format 

Send keypad characters. 


ESC 

1/11 


Description 

DECKPNM enables the numeric keypad to send the characters shown on each 
key— number, comma, period, or minus sign. Keys |pfi| to |pf4| send application 
sequences. See DECKPAM— Keypad Application Modes for more information. 

Note on DECKPNM 


When you turn on or reset the terminal, it automatically selects numeric keypad 
mode. 
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DECLANS — Load Answerback Message 


DECLANS — Load Answerback Message 

This sequence loads an answerback message into the terminal's memory. 


Format 


DCS Ps V D . . . D ST 

9/0 ps 7/6 ... 9/12 


Description 

The answerback data string may consist of from 0 to 30, 7- or 8-bit characters, 
which are hex pairs in the range: 

3/0 - 3/9 (0 through 9), 

4/1 - 4/6 (A through F), and 
6/1 - 6/6 (a through f). 

Once defined, the message may be stored in the non-volatile memory if Save 
settings is executed in the Set-Up. 

The selective parameter denotes the encoding of the answerback message. A "1" 
is always used for the VT520 indicating answerback is encoded as hex pairs. The 
sequence is ignored if any number other than "1" is specified in the Ps field. 

Pressing | ctri/Break I or receiving ENQ code causes the VT520 to transmit the 
answerback message. I n on-line mode, the answerback message is transmitted to 
the appropriate host port. The answerback is not echoed in local echo and is not 
"sent" in local mode. 

The answerback message is transmitted as keyboard data. Any speed restrictions 
(as set in limited transmit) apply. 
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DECLBAN — Load Banner Message 


DECLBAN — Load Banner Message 

DECLBAN loads a banner message to be displayed. 


Format 


DCS Ps r D...D ST 
9/0 3/s 111 ... 9/12 

Parameters 

Ps 

denotes the encodi ng of the message. 


Ps Description 

0 Zero or omitted, default to Ps=2. 

1 I nterprets as ASCI I hexadecimal pairs. See DECLANS. 

2 Loads as text in the VT default character set. 


D . . . D 

is a 30-character string. If a matching Ps value is selected as an encoding 
method, then you can select to define the string by the characters in the default 
character set or by hexadecimal pairs. 


Description 

DECLBAN loads a banner message to be displayed at terminal power-on. Once 
defined, the user must store the banner message in non-volatile memory by 
invoking Save settings in order for it to be available at power-on. The terminal 
displays the banner message in double size characters above the Selftest OK 
message. 
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DECLFKC — Local Function Key Control 


DECLFKC — Local Function Key Control 

This control function lets you select the action performed by some of the local 
function keys on the top row of the keyboard: 


Pk 

Function 

VT Keyboard 

Enhanced PC Keyboard 

1 

Hold 

0 

1 Scroll Lock | 

2 

Print 


1 Print Screen | 

3 

Set-U p 


1 Caps Lock/Print Screen | 


You can have the key perform its local function, send a function key sequence to 
the host, or do nothing. 

This control function is useful for: 

• Simplifying the keyboard for novice users 

• Disabling features that are not compatible with the application, such as local 
printing 

Format 

CSI Pk1 ; Pf1 ■■■ Pkn ; Pfn * } 

9/11 3/n 3/11 31 n ■■■ 3/n 3/11 3/n 2/10 7/13 

Parameters 

Pkn 

is a number from 0 to 4 that corresponds to the local function key affected | fi | to 
I F4 I ). A Pkn value of 0 means that all four keys ^ fi | through | f 4 | ) are affected. 

Pfn 

controls the action of the local function key specified by the corresponding Pkn 
value. 


Pfn 

Meaning 

VT Mode 

PCTerm Mode 

0 

Selects the default 
function of the key. 

Local print 

Scan code 

1 

The key performs its 
local function either 
shifted, unshifted, or 
with the key. 

Print 

Local Print 

2 

The unshifted key 
sends its function 
key sequence to the 
host. The key sends 
nothing when pressed 
with 1 Shift 1 or [^. 

Function Key 

Scan Code 

3 

The key is disabled. 

Disabled 

Does not exist 
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DECLFKC — Local Function Key Control 


Description 

DECLFKC can accept any number of parameter pairs. The terminal executes the 
parameters in the order in which it receives them. 

Note on DECLFKC 


Applications cannot disable the (Break) key. This restriction is required for 
secure systems, which ensures that the operator has control of the communication 
line. 


DECLL— Load LEDs 

Load the programmable LEDs on the keyboard according to its parameters. 


Format 

CSI Ps q 

9/11 3/n 7/1 

Parameters 

Ps 

selects the state of the | Num lock | , | Caps Lock] , and I Scroll Lock"] LEDs as follows: 


Ps 

LED 

Light Condition 

0 

1 Num Lock | 

Off 


1 Caps Lock 1 

Off 


1 Scroll Lock | 

Off 

1 

1 Num Lock | 

On 

2 

1 Caps Lock 1 

On 

3 

1 Scroll Lock | 

On 

21 

1 Num Lock | 

Off 

22 

1 Caps Lock 1 

Off 

23 

1 Scroll Lock | 

Off 
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DECLRMM — Left Right Margin Mode 


DECLRMM— Left Right Margin Mode 

This control function defines whether or not the set left and right margins 
(DECSLRM) control function can set margins. 

Available in: VT Level 4 or higher mode only. 

Default: DECSLRM cannot set margins. 


Format 

CSI 

9/11 

? 

3/15 

6 

3/6 

9 

3/9 

h 

6/8 

Set: DECSLRM can set margins. 


CSI 

9/11 

? 

3/15 

6 

3/3 

9 

3/9 

1 

6/12 

Reset: DECSLRM cannot set margins. 


Description 

When DECLRMM is set, DECSLRM can set the left and right margins. All line 
attributes currently in page memory for the session are set to single width, single 
height. The terminal ignores any sequences to change the line attributes to 
double width or double height (DECDWL or DECDH L). 

When DECLRMM is reset, DECSLRM cannot set the left and right margins. 

The margins are set to the page borders for every page. The terminal can 
process sequences to change the line attributes to double width or double height 
(DECDWL or DECDHL). 


DECLTOD — Load Time of Day 

Down-line load the time of day on the terminal. This sequence loads the time of 
day into the terminal's memory. 


Format 


CSI Ps1 ; Ps2 , p 

9/11 31 n 3/11 31 n 2/12 7 /O 

Parameters 

Psl 

specifies the hour, which is a 2-digit decimal number between 00 and 23. 
The default value is 8, indicating 8:00 a.m. 

Ps2 

specifies the minutes, which is a 2-digit decimal number between 00 and 59. 
The default value is 00, indicating 8:00 a.m. 
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DECMCM — Modem Control Mode 


DECMCM — Modem Control Mode 


Enables (set) or disables (reset) modem control. 

Format 

CSI ? 

9/11 3/15 

CSI ? 

9/11 3/15 


9 

9 

h 

3/6 

3/6 

6/8 

9 

9 

1 

3/6 

3/6 

6/12 


Enable Modem Control 


Disable modem control - default 


Description 

When enabled for the Comm2 or Comm3 connector, no data is transmitted or 
received unless DSR is asserted. Assertion of DSR alone is sufficient to establish 
a connection. Loss of DSR causes a disconnect. When DSR is not asserted, 
no data is transmitted, and incoming receive data is ignored. When DSR is 
again asserted, the communications state is re-initialized to prepare for the new 
connection. 

When enabled for the Comml (25-pin El A) connector, the terminal does not 
transmit unless CTS is asserted. If a connection has not been established (DSR 
is deasserted), RLSD is ignored. Transmission and reception may still occur if 
CTS is asserted. Assertion of CTS with DSR and RLSD asserted indicates a 
connection has been established. (CTS is checked last.) 

When Modem Control is disabled, transmission and reception occur regardless 
of the state of the modem control signal. The terminal communicates using data 
leads only. DTR and RTS are always asserted except during an operator initiated 
disconnect sequence, or the input buffer reaches the 64-byte threshold when DTR 
flow control scheme is selected. 


DECMSR — Macro Space Report 

DECMSR is the terminal's response to a DSR from the host. DECMSR indicates 
the number of bytes available for macro definitions. 


Format 


CSI Pn * { 

9/11 3/n 3/10 7/11 


Parameters 

Pn 

T-% number of bytes j j j 

f^Ti — rouncleQ down. 
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DECNAKB — Greek/N-A Keyboard Mapping Mode 


DECNAKB — Greek/N-A Keyboard Mapping Mode 

This control function sets the keyboard mapping to North American and resets 
the mapping to Greek/N-A. 

Format 


CSI 

? 

5 

7 

h 

9/11 

3/15 

3/5 

3/7 

6/8 

CSI 

? 

5 

7 

1 

9/11 

3/15 

3/5 

3/7 

6/12 


DECNCSM — No Clearing Screen On Column Change Mode 


Set/reset the following condition: do not clear the screen whenever the column 
mode changes. 

Format 


CSI 

9/11 

? 

3/15 

9 

3/9 

5 

3/5 

h 

6/8 

Set: do not clear screen when column mode changes. 

CSI 

9/11 

? 

3/15 

9 

3/9 

5 

3/5 

1 

6/12 

Reset: clear the screen when column mode changes. 


Description 

When enabled, a column mode change (either through Set-Up or by the escape 
sequence DECCOLM) does not clear the screen. When disabled, the column mode 
change clears the screen as a side effect. 

This sequence does not affect the column mode change caused by the sequence, 
DECSCPP. 
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DECNKM — Numeric Keypad Mode 


DECNKM — Numeric Keypad Mode 

This control function works like the DECKPAM and DECKPNM functions. 
DECNKM is provided mainly for use with the request and report mode 
(DECRQM/DECRPM ) control functions. 

Available in: VT Level 4 or higher mode only 

Default: Numeric 

Format 


CSI 

9/11 

? 

3/15 

6 

3/6 

6 

3/6 

h 

6/8 

Set: application sequences. 

CSI 

9/11 

? 

3/15 

6 

3/6 

6 

3/6 

1 

6/12 

Reset: keypad characters. 


DECNRCM — National Replacement Character Set Mode 


Format 


Enable operation in 7-bit or 8-bit character mode. 


CSI 

? 

4 

2 

h 

9/11 

3/15 

3/4 

3/2 

6/8 

CSI 

? 

4 

2 

1 

9/11 

3/15 

3/4 

3/2 

6/12 


Set: 7-bit characters. 

Reset: 8-bit characters (defauit) 


Description 

On the VT520, the character set mode is reset to 8-bit characters. I n 8-bit mode, 
the terminal operates as a normal level 5 terminal allowing 8-bit controls and 
using the default character set, which is user-selectable for transmission and 
reception. 
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DECNULM— Null Mode 


DECNULM— Null Mode 

Discard NUL characters upon receipt, or pass them on to the printer. 


Format 


CSI 

? 

1 

0 

2 

h 

9/11 

3/15 

3/1 

3/0 

3/2 

6/8 

CSI 

? 

1 

0 

2 

I 

9/11 

3/15 

3/1 

3/0 

3/2 

6/12 


Set: discard NUL characters (default). 
Reset: pass NUL characters to printer. 


Description 

If enabled, the NUL character is discarded upon receipt and may be used as a 
time fill character. If disabled, then the NUL character is accepted and stored in 
the input buffer so it may be passed on to the printer port. 


DECNUMLK— Num Lock Mode 

Controls the keyboard Num Lock state as if the | Num Lock | key had been pressed. 


Format 


CSI 

? 

1 

0 

8 

h 

9/11 

3/15 

3/1 

3/0 

3/8 

6/8 

CSI 

? 

1 

0 

8 

1 

9/11 

3/15 

3/1 

3/0 

3/8 

6/12 


Set: Num lock ON. 


Reset: Num lock OFF. 
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DECOM — Origin Mode 


DECOM— Origin Mode 

This control function sets the origin for the cursor. DECOM determines if the 
cursor position is restricted to inside the page margins. When you power up or 
reset the terminal, you reset origin mode. 

Default: Origin is at the upper-left of the screen, independent of margins. 


Format 


CSI 

? 

6 

h 

9/11 

3/15 

3/6 

6/8 

CSI 

? 

6 

1 

9/11 

3/15 

3/3 

6/12 


Set: within margins. 


Reset: upper-ieft corner. 


Description 

When DECOM is set, the home cursor position is at the upper-left corner of the 
screen, within the margins. The starting point for line numbers depends on the 
current top margin setting. The cursor cannot move outside of the margins. 

When DECOM is reset, the home cursor position is at the upper-left corner of the 
screen. The starting point for line numbers is independent of the margins. The 
cursor can move outside of the margins. 


DECOSCNM — Set/Reset Overscan Mode (VT520 only) 


Format 


Sets or resets overscan mode for monochrome terminal. (This feature is not 
available for color terminals.) 

Default: Overscan disabled (reset). 


CSI 

? 

1 

0 

6 

h 

9/11 

3/15 

3/1 

3/0 

3/6 

6/8 

CSI 

? 

1 

0 

6 

1 

9/11 

3/15 

3/1 

3/0 

3/6 

6/12 


Set: Enable overscan 
Reset: Disable overscan (Default) 


ANSI Control Functions 5-77 



DECPAK — Program Alphanumeric Key 


DECPAK — Program Alphanumeric Key 

Allow users to reprogram keys to transmit user-preferred alphanumeric codes or 
to perform user-preferred functions. 


Format 


DCS " y D . . . D ST 

9/0 2/2 7/9 ... 9/12 


Description 

This sequence programs one or more keys (and their modifier combinations) 

I Key I or I Alt/Key | from the current state to: 

• Transmit desired alphanumeric codes 

• Perform a local function or send user-defined sequence 

This function works in all the VT modes except in VT52 mode. 

The memory allocation and deallocation processes (program key lock and 
unlock process) on the DECPAK are the same as on the DECPFK. Refer to 
DECPFK— Program Function Key for details. 

The data string D...D format is: 

Keyl/HEX Code String/Function #/UDS/UDS Direction; 

Key2/HEX Code String/Function #/UDS/UDS Direction; ; 

Where, Keyn is the key station number and slash "/ " is a delimiter. 

"FI EX code string" is the hex character code to be transmitted with each of 
the seven modifier states. The hex code represents a valid code in the current 

character set (either 7-bit or 8-bit). Use a period "." as a place holder if a 

modifier combination is not to be defined. Use a minus "-" preceding the hex 
representation of a diacritical sign if a diacritical mark is to be defined. 

The VT520 always allows the I SO character set to be used for specifying accent 
marks to DECPAK even when: 

1. 7-bit NRCS characters are selected 

2. The I SO character set is not the user-preferred supplemental character set 

The corresponding ISO character set would be based on the keyboard language. 
Refer to Chapter 8 for more information on the keyboard language and character 
sets. 

The position of the diacritical marks within the I SO Latin character sets is as 
follows: 
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DECPAK — Program Alphanumeric Key 


Diacritical Sign 

Position 

Available ISO Character Set(s) 


Circumflex 

5/14 

ASCII 



Grave 

6/0 

ASCII 



Tilde 

7/14 

ASCII 



Dieresis (umlaut) 

10/8 

Latin 1, 
Turkish 

Latin 2, Latin Greek, 

Latin 

Degree (ring) 

11/0 

Latin 1, 
Turkish 

Latin 2, Latin Greek, 

Latin 

Acute 

11/4 

Latin 1, 
Turkish 

Latin 2, Latin Greek, 

Latin 

Cedilla 

11/8 

Latin 1, 

Latin 2, Latin Turkish 


M acron 

10/15 

Latin 1 



Breve 

10/2 

Latin 2 



Ogonek 

11/2 

Latin 2 



Caron 

11/7 

Latin 2 



Double Acute Accent 

11/13 

Latin 2 



Dot Above 

15/15 

Latin 2 




You should program the Hex string according in the following order of modifier 
states: 

1. Group 1 unshifted 

2. Group 1 shifted 

3. Group 1 alternate shifted (Shift 2) 

4. Group 2 (Group Shift or Alt Gr) unshifted 

5. Group 2 shifted 

6. Group 2 alternate shifted 

7. Control (if omitted, use default) 

If the control state is not redefined in this sequence, then the | Key/ctri | combination 
generates the control code based on the "Group 1 unshifted" state. 

A graphic key transmits alphanumeric codes only when pressed with the above 
modifiers. When pressed with @ key, the graphic key performs either of these 
two functions: 

• Local terminal function 

• User-defined sequence (same as UDK) 

"Function #' corresponds to a local function to be performed when the key is 
pressed in combination with the 0 function. Example: Function number "0" 
is used to make the |Key/Ait| combination inoperative. Function number "100" 
indicates a user-defined sequence (UDS), and a UDS direction is defined for the 
I Key/Alt | combination following the "/ " delimiter. 

The UDS and UDS direction operations on DECPAK are the same as on 
DECPFK. Refer to DECPFK— Program Function Key for the details. 

Once programmed, the key states are not affected by the terminal mode changes. 
Refer to DECPFK— Program Function Key for the list of terminal mode changes. 
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DECPCCM — Page Cursor-Coupling Mode 


DECPCCM — Page Cursor-Coupling Mode 


Format 


This control function determines if a new page appears in the display when the 
cursor moves to a new page. DECPCCM is only useful with a multiple-page 


format. 




CSI ? 

6 

4 

h 

9/11 3/15 

3/6 

4/4 

6/8 

CSI ? 

6 

4 

1 

9/11 3/15 

3/6 

4/4 

6/12 


Set: couples the cursor to the display. 
Reset: uncouples the cursor. 


Description 

When DECPCCM is set, the cursor is coupled to the display when the cursor 
moves to a new page. The new page appears in the display to keep the cursor in 
view. 

When DECPCCM is reset, the cursor is uncoupled from the display. If the cursor 
moves to a new page, then the cursor disappears. 
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DECPCTERM — Enter/Exit PCTerm or Scancode Mode 


DECPCTERM — Enter/Exit PCTerm or Scancode Mode 

DECPCTERM enables you to switch the terminal between VT mode and PCTerm 
mode, while the terminal is in VT mode. It also enables you to switch the 
terminal between ASCII character and scancode keycode mode, while the 
terminal is in SCO Console mode. 

Format 

CSI ? Ps1 ; Ps2 r 

9/11 3/15 3/n 3/11 3/n 7/2 

Parameters 

Psl 

selects VT mode or PCTerm mode. I n SCO console mode, this parameter selects 
ASCII characters or scancode keycode mode. When the mode changes, some 
operating features are changed to reflect the characteristics of the selected 
emulation mode. 


Psl 

VT Emulation Mode 

SCO Console Mode 

0 or none 

VT Mode 

ASCII characters 

1 

PCTerm Mode 

Scancodes 


Ps2 

indicates the character set selection. 

There are two kinds of character set values in this parameter. Values "0" through 
"7" are reserved for VT520 backward compatibility. Value "8" copies the VT 
character set as the PCTerm character set. The rest of the parameter values are 
enhanced in the VT520 to denote the code page numbers that are associated with 
the PC character sets. 

All 8-bit DEC and ISO character sets are available for both VT mode and PCTerm 
mode. PC character sets are available only in PCTerm mode or SCO console 
emulation. (SCO console uses the PCTerm character set.) 

If you select a DEC or ISO character set for use in PCTerm mode, then the SCS 
invocation sequences can be used to modify the PCTerm character set. If you 
select a PC character set, then the SCS invocation sequences are ignored. 
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DECPCTERM — Enter/Exit PCTerm or Scancode Mode 


Ps2 

Character Set 

0 or none 

No Change 

1 

PC Multilingual 

2 

PC International 

3 

PC Danish/Norwegian 

4 

PC Spanish 

5 

PC Portuguese 

6 

DEC Supplemental 

7 

ISO Latin 1 

8 

VT character set 

210 

PC Greek 

220 

PC Spanish 

437 

PC International 

850 

PC Multilingual 

852 

PC Slavic (Latin 2) 

857 

PC Turkish 

860 

PC Portuguese 

862 

PC Hebrew 

863 

PC French Canadian 

865 

PC Danish 

866 

PC Cyrillic 
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DECPEX — Print Extent Mode 


DECPEX — Print Extent Mode 

This control function selects how much data you can print when you use the print 
page function. 

Default: Scrolling region 

Format 


CSI 

? 

1 

9 

h 

The print function prints the compiete 

9/11 

3/15 

3/1 

3/9 

6/8 

page. 

CSI 

? 

1 

9 

1 

The print function prints the scroiiing 

9/11 

3/15 

3/1 

3/9 

6/12 

region oniy (data inside the margins). 


DECPFF — Print Form Feed Mode 

This control function selects whether or not the terminal sends a form feed (FF) 
character to the printer at the end of a printing function. DECPFF does not affect 
the print cursor line function described in the next section. 

Default: No form feed 

Format 


CSI 

? 

1 

8 

h 

The terminal sends a form feed (FF) to the 

9/11 

3/15 

3/1 

3/8 

6/8 

printer at the end of a printing function. 

CSI 

? 

1 

8 

1 

The terminal sends nothing to the printer 

9/11 

3/15 

3/1 

3/8 

6/12 

at the end of a printing function. 


ANSI Control Functions 5-83 



DECPFK — Program Function Key 


DECPFK — Program Function Key 

Allows users to program keys to perform user-preferred functions. 


Format 


DCS " X D . . . D ST 

9/0 2/2 7/8 ... 9/12 

Description 

This sequence programs one or more keys (and their modifier combinations) from 
the current state to perform user-desired functions. The type of the function 
programmed must be either: 

• a local terminal function 

• a user-defined sequence (same as U DK) 

This sequence is ignored when the program key function is locked through 
DECPKA, DECUDK, or Set-Up. 

There are 768 bytes reserved for programmable key operations. This memory is 
shared by the following four functions: 

• Program keys through DECPFK or through Set-Up 

• Program keys through DECPAK or through Set-Up 

• Copy other key default through DECCKD or Set-Up 

• Program user-defined keys through DECUDK 

Space is supplied on a first-come, first-serve basis. Once the 768 bytes are used, 
no more keys may be redefined unless space is made available. Space may be 
made available by restoring keys back to their default states. There are four 
ways to do this: 

• Execute a Restore factory defaults from the Set-Up main menu. All the 
terminal parameters, including the keys, return to their default states. 

• Execute a "Restore factory defaults of all keys and key definitions" either 
through DECPKA (Program Key Action) or Recall key definitions in 
Set-Up. This action also releases the 768 bytes. 

• Execute a Copy key default to copy a key's own default either through 
DECCKD or in Set-Up to free the space occupied by the destination key. 

• Clear UDKs by issuing a clear function in DECUDK. 

The free bytes left for key programming can be seen using the Define Key 
Editor in Set-Up. 

The format of data string D...D is: 

Keyl/Modl/Function #/UDS/UDS Direction; Key2/Mod2/Function #/UDS/UDS Direction; 


• K^n is the key station number and a slash "/ " is a delimiter. 
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DECPFK — Program Function Key 


Refer to Chapter 8 for the key station number map. 

Modn denotes the modifier key that is to be pressed at the same time as the 
defined key. 


Modn 

Modifier Key 

0 or N one 

Normal 

1 

Normal 

2 

Shift 

3 

Alt 

4 

Alt + Shift 

5 

Control 

6 

Shift -F Control 

7 

Alt -F Control 

8 

Alt -F Control -F Shift 


"Function #' represents a number associated with a local function. For 
example, function number "0" is used to make the key or key/modifier 
inoperative. Function number "100" indicates a user-defined sequence (UDS) 
and UDS direction is defined following the slash "/ " delimiter. Refer to 
Chapter 8. 

UDS is a user-defined sequence with a maximum length of 255 bytes, which 
must be written in Flex format for DEC/ANSI terminals. Each hex code in 
this string represents a value transmitted by the defined key combined with 
the modifiers. 

- UDS in DECPFK is functionally equivalent to the string Stn in the 
DECUDK control function. 

- DECUDK is reserved in this terminal for backward compatibility with 
previous VT terminals. See DECUDK— User Defined Keys. 

UDS Direction indicates the direction of the UDS transmission. 


Direction 

UDS is sent to the . . . 

Remote 

Flost only. 

Local 

Terminal screen only. 

Normal 

Flost and/or the terminal, depending on the setting of the 
COMM mode parameter. 

For full-duplex mode, the key sequence is directed to 
the host. 

For local mode, the sequence is sent to the screen 
only. 


UDS Direction 

Direction 

0 or N one 

Normal (Default) 

1 

Local 

2 

Remote 
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DECPFK — Program Function Key 


Any of the following four methods may be used to define a key to transmit a 
user-defined sequence (either single byte or multiple bytes): 

• Control function DECPFK 

• Control function DECPAK 

• Control function DECUDK 

• I n Set-U p, Define key . . . 

Once programmed, the key state is not effected by the terminal mode changes 
listed below: 

• Keyboard mode change, such as switching between Data Processing mode and 
Typewriter mode 

• Character Mode change, such as switching between 7-bit character and 8-bit 
character 

• Keyboard Layout change, such as switching between PC layout and VT layout 

• Keyboard Style change, such as switching between PC-style and VT-style 

• Terminal Mode change, such as switching between VTIOO and VT500 

Redefining Keys on the Numeric Keypad 

Using Define key... to redefine keys on the numeric keypad will affect only 
the Num Lock off state of these keys. When Num Lock is on, these keys will 
always send their factory default ASCI I numerals and characters. The Num Lock 
behavior of these keys cannot be reprogrammed. 

Scenario: I magine the keyboard having two numeric keypads: one for Num Lock 
Off, and the other for Num Lock On. Only the Num Lock Off keypad can be 
reprogrammed. The Num Lock On keypad retains the factory defaults. 

This function works in all the ANSI VT modes except VT52 mode. 
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DECPKA — Program Key Action 


DECPKA — Program Key Action 

Allow changes to programmable keys, which affects all the keys on the keyboard 
in all the VT modes except in VT52 mode. 


Format 


CSI Ps + Z 

9/11 3/n 2/11 7/10 

Parameters 

Ps 

This sequence has two functions: 

1. Lock the keys from redefinition. 

2. Restore the definitions of the keys either from the factory default or the N VR. 

If set to "1," the parameter determines whether the keys will be locked. Any 
attempt to program keys will be invalid. 

If the keys are not locked, then the keys are available for further definition 
either through Set-Up or control functions DECPFK, DECPAK, DECCKD, and 
DECUDK. But if "Lock UDK" is enabled by DECUDK, then the attempt to 
program the keys does not take effect. (Refer to DECUDK— User Defined Keys 
for details.) 

Once locked, keys can only be unlocked through Set-Up. There is no host control 
function that can unlock the keys. 

If the parameter Ps is set to 2, then all the keys and keys/modifiers combination 
restore to their factory default states. Refer to DECCKD— Copy Key Default if 
restoring defaults for a single key and key/modifier combination. 

If the parameter Ps is set to 3, all saved settings of the keys and keys/modifiers 
combination are recalled from the NVR. 

If the keys are locked for further definition, then restore and recall operations are 
not valid. 


Psi Program Key Action 

0 or none None 

1 Locks keys and keys/modifiers from further definition 

2 Restores factory defaults of all the keys and their keys/modifiers 

3 Recalls saved keys definition 


Note on DECPKA 


The factory default key is assigned as a BREAK key. It cannot be programmed 
from the host even if the program key is unlocked. This restriction is required 
for a secure system to ensure that the operator has control of the communication 
line. 
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DECPKFMR — Program Key Free Memory Report 

Report the free memory space for program key operations. 


Format 

CSl Psl ; Ps2 + y 

9/11 3/n 3/11 3/n 2/11 7/9 

Parameters 

Psl 

denotes the total memory space in bytes that is reserved for the programmable 
keys. The total memory available is 768 bytes, hence the Psl value is "768." 

Ps2 

denotes the memory space that is available at the time DECRQPKFM is received, 
depending on the number of bytes left in decimal format. An "0" indicates that no 
memory is left for any key programming operation; in which case, any attempt to 
program the keys will fail. 

Description 


The VT520 reports this sequence upon receiving DECRQPKFM from the host. 

Note on DECPKFMR 

The VT520 firmware data structure uses some memory to program the key 
definitions; therefore, the free bytes reported by Ps2 do not represent the exact 
bytes available for users. A program to enter a definition that has the same byte 
count as reported by Ps2 may not be valid. 
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DECPS— Play Sound 

Controls the sound frequency or notes (one at a time). 

Format 

pe| /s, 

Pvolume; Pduration; Pnote 2/12 7/14 

Parameters 

Pvolume 

Sound volume 
0 =off 

1.. .3 (low) 

4.. .7 (high) 


Pduration 

Duration of note in 1/32 of a second 


Pnote 

Note 


Pnote 

Note 

~F (Hz) 

Pnote 

Note 

1 

C5 


14 


2 

C« 


15 

D6 

3 

D5 


16 


4 

D«(Eb) 

632 

17 

E6 

5 

E5 


18 

F6 

6 

F5 


19 


7 

F« 


20 

G6 

8 

G5 


21 

G^ 

9 

G« 

847 

22 

A6 

10 

A5 


23 


11 

A« 

944 

24 

B6 

12 

B5 


25 

Cl 

13 

C6 





~F (Hz) 

1047 


Description 

The terminal's sound buffer can store 16 notes of specified volume and duration. 
Additional sound controls are held in the communications input buffer invoking 
receive data flow control as needed. 

There is no TSI report for sounds played. 
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DECRARA — Reverse Attributes in Rectanguiar Area 

This control function lets you reverse the visual character attributes (bold, blink, 
reverse video, and underline) of a specified rectangular area in page memory. The 
select attribute change extent (DECSACE) control function determines whether 
all or some of the character positions in the rectangle are affected. 

Reversing a visual attribute means changing the attribute to its opposite setting, 
on or off. For example, DECRARA can change characters from bold and not 
underlined to characters that are underlined and not bold. DECRARA does not 
change the values of characters, just the visual attributes of those characters. 

Available in: VT Level 4 or higher mode only 


Format 


CSI 

Pt; PI; Pb; Pr; 

Psi; ... Psn 

$ t 

9/11 

area to be reversed 

attributes to reverse 

2/4 7/4 

Parameters 




Pt, PI, Pb, and Pr 




define the rectangular area to be reversed. 

Pt is the top-line border. Pt must be less than or equal to Pb. 

Default: Pt=l. 

PI is the left -column border. PI must be less than or equal to Pr. 

Default: Pr =1. 

Pb is the bottom-line border. 

Default: Pb =last line of the active page. 

Pr is the right-column border. 

Default: Pr = last column of the active page. 

Ps1 ; . . . Psn 

select the visual character attributes to reverse. These values correspond to the 
values used in the select graphic rendition (SGR) function. 


Ps Meaning 

0 Reverse all attributes (default). 

1 Reverse the bold attribute. 

4 Reverse the underline attribute. 

5 Reverse the bl i nk attri bute. 

7 Reverse the negati ve-i mage attri bute. 

DECRARA ignores all other parameter values. 

When you use more than one parameter in a command, DECRARA executes them 
cumulatively in sequence. 
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DECRARA — Reverse Attributes in Rectanguiar Area 


Exampies 

The following sequence reverses the blink and underscore attributes of the 
complete screen: 

CSI ; ; ; ; 0; 4; 5; $ t 

The following sequence reverses all attributes except the blink attribute, from 
position line 10, column 2 to position line 14, column 45 on the current page: 

CSI 10; 2; 14; 45; 1; 4; 7 $ t 


Notes on DECRARA 


• The coordinates of the rectangular area are affected by the setting of origin 
mode (DECOM). 

• DECRARA is not affected by the page margins. 

• If the value of Pt, PI, Pb, or Pr exceeds the width or height of the active page, 
then the value is treated as the width or height of that page. 

• DECRARA does not change the active cursor position. 

• DECRARA does not change the current rendition set by the select graphic 
rendition (SGR) function. 

• The exact character positions affected by DECRARA depend on the current 
setting of the select attribute change extent (DECSACE) function. 
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DECRC — Restore Cursor 


DECRC — Restore Cursor 


Restores the terminal to the state saved by the save cursor (DECSC) function. 

Format 

ESC 8 

1/11 3/8 


Description 

If nothing was saved by DECSC, then DECRC performs the following actions: 

• Moves the cursor to the home position (upper left of screen). 

• Resets origin mode (DECOM). 

• Turns all character attributes off (normal setting). 

• Maps the ASCI I character set intoGL, and the DEC Supplemental Graphic 
set into GR. 

Notes on DECSC and DECRC 


The terminal maintains a separate DECSC buffer for the main display and the 
status line. This feature lets you save a separate operating state for the main 
display and the status line. 


DECRLCM — Right-to-Left Copy Mode 

Perform a copy/paste from right-to-left or from left-to-right. 
Default: Disable right-to-l eft-copy. 


Format 


CSI 

? 

9 

6 

h 

9/11 

3/15 

3/9 

3/6 

6/8 

CSI 

? 

9 

6 

1 

9/11 

3/15 

3/9 

3/6 

6/12 


Enable right-to-left copy. 

Disable right-to-left copy (default). 


Description 

This function is only recognized when the keyboard language is set to Hebrew. 
When operating in Copy/Paste, you can paste the copied text according to the 
direction assigned in this command sequence. 

If right-to-left copy is selected, then the text is stored in the paste buffer starting 
from right-to-left. For example if "ABCD" is to be copied right-to-left, when a 
Paste key is pressed, the string is saved in the paste buffer as "DCBA." Thus, the 
text is displayed as "DCBA". 
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DECRLM — Right-to-Left Mode 


DECRLM— Right-to-Left Mode 

This control function starts/stops the right-to-left cursor direction. 


Format 


CSI 

? 

3 

4 

h 

9/11 

3/15 

3/3 

4/4 

6/8 

CSI 

? 

3 

4 

1 

9/11 

3/15 

3/3 

4/4 

6/12 


Set. 


Reset. 


Description 

DECRLM state is common to both the main display and the status line display. 
The status line is effected only when you set it to Host Writable Status Display 
in the Display Set-Up screen. DECRLM does not affect column numbering within 
the line. The first line column is always at the left side of the display window. 
The last column is always at the right side of the display window. 

The next character position is defined as the current cursor position minus 1. 

If the terminal is in Replace mode (I RM is reset), then: 

• The new character is inserted in the current cursor position. 

• The cursor moves to the next character position. 

If terminal is in Insert mode(IRM is set), then: 


• All characters from the current cursor position to the left margin inclusively 
are shifted one position towards the left. 

• The character previously displayed at the left margin disappears. 

• The new character is inserted in the current cursor position. 

• The cursor moves to the next character position. 


The following escape sequences are affected by the DECRLM setting: 


ICH - Insert Character 
DCH - Delete Character 
ED - Erase in Display 
EL - Erase in Line 


DECSED - Selective Erase in Display 
DECSEL - Selective Erase in Line 
ECH - Erase Character 


The following escape sequences are not affected by the DECRLM setting: 

CUP - Cursor Position 

HVP - Horizontal and Vertical Position 

CUE - Cursor Forward 

CUB - Cursor Backward 
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DECRLM — Right-to-Left Mode 


Notes on DECRLM 


• The BS control character increases the current cursor position by one, thus 
moving the cursor on the screen one position to the right. 

• When new line mode (LNM) is set and the terminal receives one of the control 
codes LF, VT, or FF, the cursor moves to the last right-most column of the 
next line. 

• When control code CR is received, the cursor moves to the last right-most 
column of the current line. 

• When control code SUB is received, a number of cancellation activities result 
within the terminal and the terminal displays an error character, according to 
the current DECRLM setting. 

• When control code NEL is received, the cursor moves to the last right-most 
column of the next line. If the cursor is at the bottom margin, then the page 
scrolls up. 

• If auto-wrap is enabled (DECAWM is set), then a graphic character received 
when the cursor is at column number one appears at the right margin column 
of the next line. If the cursor is at the end of the scrolling region, then any 
text already on the page scrolls up. 


DECRPAK — Report All Modifiers/Alphanumeric Key State 

This control string is in response to a Request Key Definition (DECRQKD). 


Format 

DCS " ~ D ...D ST 

9/0 2/2 7/14 ... 9/12 


Description 

String D...D has a format same as DECPAK. 


Parameters 


D . . . D 

See DECPAK for a description of parameters. 
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DECRPDE — Report Displayed Extent 


DECRPDE — Report Displayed Extent 

The terminal sends this control function in response to a request displayed extent 
(DECRQDE) sequence. DECRPDE indicates how much of the current page is 
displayed on the screen. 

DECRPDE indicates how much of the screen has to display the current page. 


Format 


CSI p/7 ; Pw ■, Pml ; Pmt ; Pmp ; " w 

9/11 31 n 3/11 3/n 3/11 3/n 3/11 3/n 3/11 3/n 3/11 2/2 7/7 

Parameters 

Ph 

is the number of lines of the current page displayed excluding the status line. 

Pw 

is the number of columns of the current page displayed. 

Pml 

is the column number displayed in the left-most column. 

Pmt 

is the line number displayed in the top line. 

Pmp 

is the page number displayed. 
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DECRPFK - Report Function Key Definition 


DECRPFK - Report Function Key Definition 

The terminal reports a function key's definition when it receives a DECRQKD. 
DECRPFK denotes a local function number or a defined sequence, that the target 
key, which is combined with a specific modifier key, performs or transmits. 


Format 

DCS " } D ...D ST 

9/0 2/2 7/13 ... 9/12 


Parameters 


D . . . D 

uses the same format as DECPFK, Key/Modifier/Function#UDS/UDS Direction. 
Function# is skipped in the report, if the function key has not been redefined and 
is transmitting the default escape sequence as its UDS. 


DECRPKT— Report Key Type 

DECRPKT (from the terminal) is a response to a key type inquiry (DECRQKT). 

Format 

CSI Ps1 ; Ps2 , V 

9/11 31 n 3/11 31 n 2/12 7/6 

Parameters 

Psl 

indicates is the target key's station number. 

Ps2 

indicates 


Ps2 Key Type 

0 Alphanumeric 

1 Function 
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DECRPL — Review Previous Lines Mode 


DECRPL — Review Previous Lines Mode 

Allows user to view lines previously scrolled off the top of the page. 
Default: Review previous lines disabled 


Format 


CSI ? 11 

9/11 3/15 3/1 3/1 


2 

3/2 


h 

6/8 


Set: enables review previous iines 


CSI ? 11 

9/11 3/15 3/1 3/1 


2 

3/2 


I 

6/12 


Reset: disables review previous lines 


Description 

This command rearranges page memory into a single page and a scroll back 
buffer (transcript). Refer to Set-Up chapter for details. 

DECRPL can be reported using DECRQM and DECRPM. 
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DECRPM — Report Mode - Terminal To Host 


DECRPM — Report Mode - Terminal To Host 


Reports the terminal mode in response to a request mode (DECRQM) function. In 
the response DECRPM informs the host if a certain mode is set (SM— Set Mode) 
or reset (RM— Reset Mode). 

Programming Tip 

Applications can use the information in the DECRPM report to save the current 
mode settings. Later, the application can restore the mode settings that were 
saved. 

This operation is useful for applications that need to temporarily change some of 
the terminal's mode settings. When the application is finished, it can restore the 
mode settings that were in effect before the application changed them. You use 
the set mode (SM) and reset mode (RM) functions to restore mode settings. SM 
and RM are described later in this chapter. 

There are two versions of DECRPM, for ANSI and DEC private modes. 


Reporting ANSI Modes 

CSI Pa ; Ps $ y 

9/11 3/n 3/11 3/n 2/4 7/9 


Reporting DEC Private Modes 

CSI ? Pd ■, Ps $ 

9/11 3/15 3/n 3/11 3/n 2/4 


y 

7/9 


Parameters 


Pa 

Table 5-3 lists the values for Pa. 

Pd 

indicates which DEC private mode the terminal is reporting on. Table 5-3 lists 
the values for Pd. 

Ps 

indicates the setting of the mode. The Ps values are the same for the ANSI and 
DEC private versions. 


Ps 

Mode Setting 

0 

Mode not recognized 

1 

Set 

2 

Reset 

3 

Permanently set 

4 

Permanently reset 
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DECRPM — Report Mode - Terminal To Host 


Examples 

The following sequence reports the setting of a DEC private mode: 


VT520 Report 

Meaning 

CSI ? 57; h 

(Greek) Keyboard mapping is currently set. 
(57 =DECNAKB, h =set) 


The following sequences report the setting for some modes: 


CSI Ps $ p (or CSI Ps $ p for DEC private) (Request Mode) 

CSI Psl; Ps2 $ y (or CSI ? Psl; Ps2 $ y) (Report Mode) 

CSI PI Pn 1 (Reset Mode) 

CSI PI Pn h (Set Mode) 

Notes on DECRPM 

The terminal can only report on one mode at a time. 
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DECRPM — Report Mode - Terminal To Host 


Description 

DECRQM, DECRPM, SM, and RM support all the mode settings as follows: 


Table 5-3 Settings Supported by DECRQM, DECRPM, RM, and SM 


Pa 

ANSI-Specified Mode 
Mnemonic 

Pd 

DEC-Private Mode 
Mnemonic 

1 

GATM* 

?1 

DECCKM 

2 

KAM 

?2 

DECANMt 

3 

CRM 

?3 

DECOLM 

4 

IRM 

?4 

DECSCLM 

5 

SRTM* 

?5 

DECSCNM 



?6 

DECOM 

7 

VEM* 

?7 

DECAWM 



?8 

DECARM 

10 

HEM* 

- 

- 

11 

PUM* 

- 

- 

12 

SRM 



13 

FEAM* 

- 

- 

14 

FETM* 

- 

- 

15 

MATM* 

- 

- 

16 

TTM* 

- 

- 

17 

SATM* 

- 

- 

18 

TSM* 

?18 

DECPFF 

19 

EBM* 

?19 

DECPEX 

20 

LNM 

- 

- 

- 

- 

?25 

DECTCEM 

- 

- 

?34 

DECRLM 

- 

- 

?35 

DECHEBM 

- 

- 

?36 

DECHEM 

- 

- 

?42 

DECNRCM 

- 

- 

?57 

DECNAKB 

- 

- 

?60 

DECHCCM * 

- 

- 

?61 

DECVCCM 

- 

- 

?64 

DECPCCM 

- 

- 

?66 

DECNKM 

- 

- 

?67 

DECBKM 

- 

- 

?68 

DECKBUM 

- 

- 

?69 

DECLRMM (DECVSSM) 

- 

- 

?73 

DECXRLMM 


•This mode is aiways reset in theterminai and cannot be changed. 
tWhen theterminai is set to VT52 mode, DECRQM provides no report. 


(continued on next page) 


5-100 ANSI Control Functions 



DECRPM — Report Mode - Terminal To Host 


Table 5-3 (Cent.) Settings Supported by DECRQM, DECRPM, RM, and SM 


Pa 

ANSI-Specified Mode 
Mnemonic 

Pd 

DEC-Private Mode 
Mnemonic 

- 

- 

?95 

DECNCSM 

- 

- 

?96 

DECRLCM 

- 

- 

?97 

DECCRTSM 

- 

- 

?98 

DECARSM 

- 

- 

?99 

DECMCM 

- 

- 

7100 

DECAAM 

- 

- 

7101 

DECCANSM 

- 

- 

7102 

DECNULM 

- 

- 

7103 

DECHDPXM 

- 

- 

7104 

DECESKM 

- 

- 

7106 

DECOSCNM 

- 

- 

7111 

DECFWM 

- 

- 

7112 

DECRPL 

- 

- 

7113 

DECHWUM 

- 

- 

7114 

DECATCUM 

- 

- 

7115 

DECATCMB 

- 

- 

7116 

DECBSM 

- 

- 

7117 

DECECM 
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DECRPSS — Report Selection or Setting 


DECRPSS — Report Selection or Setting 

The terminal sends the host this sequence in response to a request selection or 
setting (DECRQSS) sequence. The terminal sends DECRPSS to report the setting 
of a particular control function. 

Programming Tip 

Applications can use the information in the DECRPSS report to save the current 
selections or settings of some control functions. Later, the application can restore 
the control functions to their saved state. 

This operation is useful for applications that need to temporarily change the 
settings of some of the terminal's control functions. When the application is 
finished, it can restore the control functions to their previous state. 


Format 


DCS Ps $ r D...D ST 
9/0 3/n 2/4 7/2 ... 9/12 

Parameters 

Ps 

indicates whether or not the request from the host is valid. 


Ps Host Request 

0 Host's request is valid. 

1 Host's request is invalid. 


D . . . D 

indicates the current setting of a valid control function that the host asked about. 
D...D consists of all the characters in the control function, except the CSI (9/11) or 
ESC [ (1/11, 5/11) introducer characters. 


Examples 

The host requests the setting of the select graphic rendition (SGR) function. 
If the current graphic rendition is underline, blinking, and reverse, then the 
terminal responds with the following DECRPSS sequence: 

DCS 0 $ r 0 ; 4 ; 5 ; 7 m ST 

0; 4 ; 5 ; 7 m are all the characters in the SGR sequence, except CSI . 

The host requests the setting of the set top and bottom margin function 
(DECSTBM). If the current top and bottom margins are set to include the 
complete screen area (24 lines/screen), then the terminal responds with the 
following DECRPSS sequence: 

DCS 0 $ r 1 ; 24 r ST 

1 ; 24 r are all the characters in the DECSTBM sequence, except CSI . 
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DECRPSS — Report Selection or Setting 


The host requests the setting of a function that the terminal does not recognize. 
The terminal responds with the following DECRPSS sequence: 

DCS 1 $ r ST 

The terminal does not send a data string (D...D) to the host when the terminal 
receives an invalid request. 

DECRPSS (and DECRQSS) support the following settings or selections: 


Setting 

Alternate Text Color 

Assign Color 

CRT Saver Timing 

Down Line Load Allocation 

E nergy Save Ti mi ng 

Select Active Status Display 

Select Attribute Change Extent 

Select Auto Repeat Rate 

Select Color Lookup Table 

Select Communication Port 

Select Communication Speed 

Select Digital Printed Data Type 

Select Disconnect Delay Time 

Select Flow Control Type 

Select Printer Type 

Select ProPrinter Character Set 

Select Set-Up Language 

Select Zero Symbol 

Session Page Memory Allocation 

Set Character Attribute 

Set Columns Per Page 

Set Conformance Level 

Set Cursor Style 

Set Graphic Rendition 

Set Key Click Volume 

Set Left and Right Margins 

Set Lines Per Page 

Set Lock Key Style 

Set Margin Bell Volume 

Set Number of Lines per Screen 

Set Port Parameter 

Set Scroll Speed 

Set Status Line Type 


Mnemonic Final Character(s) 


DECATC 

, } 

DECAC 

- I 

DECCRTST 

- q 

DECDLDA 

, z 

DECSEST 

-r 

DECSASD 

$} 

DECSACE 

* X 

DECARR 

- P 

DECSTGLT 

) { 

DECSCP 

* u 

DECSCS 

* r 

DECSDPT 

(P 

DECSDDT 

$ q 

DECSFC 

* s 

DECSPRTT 

$ s 

DECSPPCS 

* p 

DECSSL 

P 

DECSZS 

, { 

DECSPMA 

, X 

DECSCA 

"q 

DECSCPP 

$ I 

DECSCL 

"P 

DECSCUSR 

SP q 

SGR 

m 

DECSKCV 

SP r 

DECSLRM 

s 

DECSLPP 

t 

DECSLCK 

SP V 

DECSMBV 

SP u 

DECSNLS 

* I 

DECSPP 

-F W 

DECSSCLS 

SP p 

DECSSDT 

$ ~ 
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DECRPSS — Report Selection or Setting 


Setting 

Mnemonic 

Finai Character(s) 

Set Top and Bottom Margins 

DECSTBM 

r 

Set Transmit Rate Limit 

DECSTRL 

" u 

Set Warning Bell Volume 

DECSWBV 

SP t 

Terminal Mode Emulation 

DECTME 

SP ~ 


DECRPTUI— Report Terminal Unit ID 

DECRPTUI is a response from the terminal to a tertiary DA (DA3) request from 
the host. 

Available in: VT Level 4 or higher mode only. See DA3 for more information. 


Format 

DCS ! I D...D ST 
9/0 2/1 7/12 ... 9/12 

Parameters 

D...D 

is the unit ID of the terminal, consisting of four hexadecimal pairs. The first pair 
represents the manufacturing site code. This code can be any hexadecimal value 
from 00 through FF. 

The last three pairs are the terminal ID number. This number is unique for each 
terminal manufactured at that site. 


5-104 ANSI Control Functions 



DECRQCRA — Request Checksum of Rectangular Area 


DECRQCRA — Request Checksum of Rectangular Area 

This control function requests a checksum of the specified rectangular area in the 
specified page. The terminal returns a checksum report (DECCKSR) in response 
to this request. 

Format 

CSI Pid ; Pp; Pt;PI;Pb;Pr ‘ y 

9/11 3/n 3/11 3/n 3/n . . . 3/n 2/10 7/9 

Parameters 

Pid 

is a numeric label you can provide to identify the checksum request. The 
checksum report returns this number. The number serves to differentiate 
between multiple checksum reports. 

Pp 

is the page number that has the rectangular area. If Pp is 0 or omitted, then the 
terminal ignores the following parameters and reports a checksum for all pages 
in page memory. If Pp is a higher number than the number of pages available, 
then the terminal reports on the last page. 

Pt;PI;Pb;Pr 

are the top, left, bottom, and right borders of the rectangular area. Pt and Pb 
are line numbers. Pt must be less than or equal to Pb. PI and Pr are column 
numbers. PI must be less than or equal to Pr. 

Defaults are Pt = 1, Pb = current page length, Pr = current page width. If these 
parameters are omitted, then the terminal returns a checksum of page Pp. 

Note on DECRQCRA 


The coordinates of the rectangular area are affected by the setting of origin mode 
(DECOM). 


DECRQDE — Request Displayed Extent 

The host sends a DECRQDE to the terminal requesting how much of the current 
page is displayed on the screen for the active session. 


Format 


CSI " I' 

9/11 2/2 7/6 
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DECRQKD — Request Key Definition 


DECRQKD — Request Key Definition 

DECRQKD allows you to inquire about the terminal's definition of: 

• A function key or a function key combined with a single modifier key. 

• An alphanumeric key combined with all of its available modifier keys. 

The terminal reports the function key definition with DECRPFK, and the 
alphanumeric key definition with DECRPAK. 

Format 

CSI Ps1 ; Ps2 , w 

9/11 3/n 3/11 3/n 2/12 7/7 

Parameters 

Psl 

indicates is the target key's station number. When inquiring for an alphanumeric 
key definition, Ps2 is ignored by the terminal. DECRPAK always reports a 
hexadecimal string in which each code represents a value transmitted by pressing 
a combination of the target key and a modifier key. See DECRPAK. 

ps 

When inquiring for a function key definition, Ps2 represents: 


Ps2 

Description 

0, 1 or none 

Normal 

2 

Shift 

3 

Alt 

4 

Alt +Shift 

5 

Control 

6 

Shift + Control 

7 

Alt + Control 

8 

Alt + Control + Shift 


If you enter an invalid key/modifier, the entire sequence is ignored . 
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DECRQKT— Request Key Type 


DECRQKT— Request Key Type 

The host issues a DECRQKT to the terminal for the key definition of a function 
or alphanumeric key. Upon receiving the request, the terminal reports using 
DECRPKT. 

Format 

CSI Ps . u 

9/11 3/n 2/12 7/5 

Parameters 

Ps 

is a decimal number representing the target key's station number. 
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DECRQM — Request Mode - Host To Terminal 


DECRQM — Request Mode - Host To Terminal 

The host sends this control function to find out if a particular mode is set or reset. 
The terminal responds with a report mode function (DECRPM— Report Mode- 
Terminal To Host). 

DECRQM functions in ANSI and DEC private modes. 

Requesting ANSI Modes 

CSI Pa $ p 

9/11 3/n 2/4 7/0 

Requesting DEC Private Modes 

CSI ? Pd $ p 

9/11 3/15 3/n 2/4 7/0 


Parameters 

Pa 

indicates the ANSI mode that the host is asking about. Table 5-4 lists the values 
for Pa. 

Pd 

indicates the DEC private mode the host is asking about. Table 5-5 lists the 
values for Pd. 


Examples 

The following sequences request the setting of some ANSI modes: 


Host 

Meaning 

CSI 2$p 

What is the current state of keyboard action mode (KAM )? 
(KAM =2) 

CSI 4$p 

What is the current state of insert/replace mode (1 RM)? 
(IRM =4) 

The following sequences request the setting of some DEC private modes: 

Host 

Meaning 

CSI ?36$p 

What is the current state of Hebrew encoding mode 
(DECHEM)? (DECHEM =36) 

CSI ?6$p 

What is the current state of origin mode (DECOM)? 
(DECOM =6) 


5-108 ANSI Control Functions 



DECRQM — Request Mode - Host To Terminal 


Notes on DECRQM 

• The terminal does not respond to a DECRQM sequence when in VT52 mode. 

• A DECRQM sequence can only ask about one mode at a time. 


Table 5-4 ANSI Modes for DECRQM, DECRPM, SM, and RM 


Mode 

Mnemonic 

Pa 

Guarded area transfer 

GATM* 

1 

Keyboard action 

KAM 

2 

Control representation 

CRMt 

3 

I nsert/replace 

IRM 

4 

Status reporting transfer 

SRTM* 

5 

Vertical editing 

VEM* 

7 

Horizontal editing 

HEM* 

10 

Positioning unit 

PUM* 

11 

Send/receive 

SRM 

12 

Format effector action 

FEAM* 

13 

Format effector transfer 

FETM* 

14 

Multiple area transfer 

MATM* 

15 

Transfer termination 

TTM* 

16 

Selected area transfer 

SATM* 

17 

Tabulation stop 

TSM* 

18 

Editing boundary 

EBM* 

19 

Line feed/new line 

LNM 

20 


•This control function is permanently reset. 

tThe host cannot change the setting of CRM. You can only change CRM from Set-Up. IfCRM is set, 
then the terminal ignores DECRQM and most other control functions. 
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DECRQM — Request Mode - Host To Terminal 


Table 5-5 DEC Private Modes for DECRQM, DECRPM, SM, and RM 


Mode 

Mnemonic 

Pd 

Cursor keys 

DECCKM 

1 

ANSI 

DECANM 

2 

Column 

DECCOLM 

3 

Scrolling 

DECSCLM 

4 

Screen 

DECSCNM 

5 

Origin 

DECOM 

6 

Autowrap 

DECAWM 

7 

Autorepeat 

DECARM 

8 

Print form feed 

DECPFF 

18 

Printer extent 

DECPEX 

19 

Text cursor enable 

DECTCEM 

25 

Cursor direction, right to left 

DECRLM 

34 

Hebrew keyboard mapping 

DECHEBM 

35 

Hebrew encoding mode 

DECHEM 

36 

National replacement character set 

DECNRCM 

42 

Greek keyboard mapping 

DECNAKB 

57 

Horizontal cursor coupling 

DECHCCM 

60 

Vertical cursor coupling 

DECVCCM 

61 

Page cursor coupling 

DECPCCM 

64 

Numeric keypad 

DECNKM 

66 

Backarrow key 

DECBKM 

67 

Keyboard usage 

DECKBUM 

68 

Vertical split screen 

DECVSSM 

/DECLRMM 

69 

Transmit rate limiting 

DECXRLM 

73 

Key position mode 

DECNCSM 

95 

Key position mode 

DECRLCM 

96 

Key position mode 

DECCRTSM 

97 

Key position mode 

DECARSM 

98 

Key position mode 

DECMCM 

99 

Key position mode 

DECAAM 

100 

Key position mode 

DECCANSM 

101 

Key position mode 

DECNULM 

102 

Key position mode 

DECHDPXM 

103 

Key position mode 

DECESKM 

104 

Key position mode 

DECOSCNM 

106 
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DECRQPKFM — Request Program Key Free Memory 


DECRQPKFM — Request Program Key Free Memory 

I nquire as to the amount of free memory for programmable key operations. 


Format 


CSI + X 

9/11 2/11 7/8 

Description 

Upon receiving of this sequence, the terminal responds with DECPKFMR. 


DECRQPSR — Request Presentation State Report 

The host sends this sequence to request a cursor information report (DECCI R) or 
tabulation stop report (DECTABSR). 


Format 


CSI Ps $ W 

9/11 3/n 2/4 7/7 


Parameters 

Ps 

indicates which report the host requests. 


Ps Report Requested 

0 Error. Request ignored 

1 Cursor information report (DECCI R) 

2 Tab stop report (DECTABSR) 
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DECRQSS — Request Selection or Setting 


DECRQSS — Request Selection or Setting 

The host requests the terminal setting. See DECRPSS for the terminal's 
response. 


Format 

DCS $ q D...D ST 
9/0 2/4 7/1 ... 9/12 


Parameters 

D . . . D 

indicates the current setting of a valid control function that the host asked about. 
D . . . D consists of all the characters in the control function, except the CSI (9/11) 
or ESC [(1/11, 5/11) introducer characters. 


Description 


DECRQSS (and DECRPSS) support the following settings or selections: 


Setting 

Alternate Text Color 
Assign Color 
CRT Saver Timing 
Down Line Load Allocation 
Energy Save Timing 
Select Active Status Display 
Select Attribute Change Extent 
Select Auto Repeat Rate 
Select Color Lookup Table 
Select Communication Port 
Select Communication Speed 
Select Digital Printed Data Type 
Select Disconnect Delay Time 
Select Flow Control Type 
Select Printer Type 
Select ProPrinter Character Set 
Select Set-Up Language 
Select Zero Symbol 
Session Page Memory Allocation 
Set Character Attribute 
Set Columns Per Page 
Set Conformance Level 


Mnemonic Finai Characters 


DECATC 

, } 

DECAC 

- 1 

DECCRTST 

- q 

DECDLDA 

, z 

DECSEST 

-r 

DECSASD 

$} 

DECSACE 

* X 

DECARR 

- P 

DECSTGLT 

) { 

DECSCP 

* u 

DECSCS 

* r 

DECSDPT 

(P 

DECSDDT 

$ q 

DECSFC 

* s 

DECSPRTT 

$ s 

DECSPPCS 

* p 

DECSSL 

P 

DECSZS 

, { 

DECSPMA 

, X 

DECSCA 

"q 

DECSCPP 

$ 1 

DECSCL 

"P 
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DECRQSS — Request Selection or Setting 


Setting 

Mnemonic 

Finai Characters 

Set Cursor Style 

DECSCUSR 

SP q 

Set Graphic Rendition 

SGR 

m 

Set Key Click Volume 

DECSKCV 

SP r 

Set Left and Right Margins 

DECSLRM 

s 

Set Lines Per Page 

DECSLPP 

t 

Set Lock Key Style 

DECSLCK 

SP V 

Set Margin Bell Volume 

DECSMBV 

SP u 

Set Number of Lines per Screen 

DECSNLS 

* I 

Set Port Parameter 

DECSPP 

+ w 

Set Scroll Speed 

DECSSCLS 

SP p 

Set Status Line Type 

DECSSDT 

$ ~ 

Set Top and Bottom Margins 

DECSTBM 

r 

Set Transmit Rate Limit 

DECSTRL 

" u 

Set Warning Bell Volume 

DECSWBV 

SP t 

Terminal Mode Emulation 

DECTME 

SP ~ 


DECRQTSR — Request Terminal State Report 

The host requests the terminal to report its state. The terminal reports 
(DECTSR) by indicating the setting of many device attributes. See DECTSR. 


Format 

CSI Ps $ u 

9/11 3/n 2/4 7/5 


Parameters 


Ps 

indicates the type of report the host requests from the terminal. 


Ps 

Report Requested 

0 or none 

Ignored. No report sent. 

1 

Terminal state report (DECTSR) 


Response 


DCS l$sD ... D ST 

D . . . D 

See Device Attributes (DAI, DA2, DAS). 
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DECCTR — Color Table Request 


DECCTR — Color Table Request 

The host requests a color table report from the terminal. The terminal responds 
with a DECTSR control with parameter 2 and each color table entry. 


Format 

CSI 2 ; Pu $ u 

9/11 3/2 3/11 31 u 2/4 7/5 

Parameters 

Pu 

is a parameter to select the type of color coordinate system that the terminal uses 
to report the color map. 


Pu Report Requested 

0 Illegal 

1 HLS (hue 0-360, lightness 0-100, saturation 0-100) 

2 RGB (red 0-100, green 0-100, blue 0-100) 


Response 


DCS 2 $ p D . . . D ST 

D . . . D 

See (DECTSR - Terminal State Report (Color Table Report)). 
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DECRQUPSS — Request User-Preferred Supplemental Set 


DECRQUPSS — Request User- Preferred Supplemental Set 

Applications can ask for the current user-preferred supplemental set. The 
terminal responds with the user-preferred supplemental set (DECAUPSS) 
sequence. 

Host Request (DECRQUPSS) 

The host requests the current user-preferred supplemental set by sending the 
following sequence: 


Format 

CSI & U 

9/11 2/6 7/5 

Terminal Responses 

The terminal uses the DECAUPSS device control string to report the current 
user-preferred supplemental set (UPSS). The terminal sends DECAUPSS in 
response to a DECRQUPSS sequence. As examples, the terminal can send the 
following reports: 


Control Sequence 

UPSS 

DCS 0 ! u % 5 ST 

The user-preferred supplemental set is DEC 
Supplemental Graphic. 

DCS 1 ! u A ST 

The user-preferred supplemental set is ISO Latin-1 
supplemental. 


For a complete listing of combinations, see DECAUPSS— Assign User-Preferred 
Supplemental Character Set. 
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DECRSPS — Restore Presentation State 


DECRSPS — Restore Presentation State 

This control function restores the terminal to a previous state based on one of the 
presentation state reports. There are two presentation state reports. 

Available in: VT Level 4 or higher mode only. 

Cursor information report (DECCIR) 

Tab stop report (DECTABSR) 

A DECRSPS sequence can only restore the information from one report at a time, 
cursor information, or tab stop. 


Programming Tip 

Applications can use DECRSPS to restore the terminal to a previous state 
specified in a presentation state report. Seethe previous "Cursor Information 
Report (DECCIR)" section in this chapter. 

Format 

DCS Ps $ t D...D ST 
9/0 3/n 2/4 7/4 ... 9/12 

Parameters 

Ps 

indicates the format of the data string (D . . . D). You can use one of the two 
following formats for the data string. These formats correspond to the formats 
used in the two presentation state reports (DECPSR). Make sure you use the 
format of the report you are restoring. 


Ps Data String Format 

0 Error, restore ignored. 

1 Selects the format of the cursor information report (DECCI R). 

2 Selects the format of the tab stop report (DECTABSR). 


D . . . D 

is a data string that contains the restored information. This string is identical to 
the data string used in the report you are restoring- Cursor I nformation Report 
(DECCIR) or Tab Stop Report (DECTABSR). 


Examples 

The following DECRSPS sequence restores tab stops according to the tab stop 
report (DECTABSR): 

DCS 2 $ t 9/ 17/ 25/ 33/ 41/ 49/ 57/ 65/ 73 ST 

Note that the data string format above is exactly the same as the format for 
the tab stop report (DECTABSR). If there is an invalid value in the DECRSPS 
sequence, then the terminal ignores the rest of the sequence. This action may 
leave the terminal in a partially restored state. 
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DECRSTS — Restore Terminal State 


DECRSTS — Restore Terminal State 

This sequence restores the terminal to a previous state specified in a terminal 
state report (DECTSR). 

Available in: VT Level 4 or higher mode only. 

Programming Tip 

Applications can use DECRSTS to restore the terminal to a previous operating 
state specified in a terminal state report. 

Format 

DCS Ps $ p D...D ST 
9/0 3/n 2/4 7/0 ... 9/12 

Parameters 

Ps 

indicates the format of the data string (D . . . D). 


Ps Data String Format 

0 Error, restore ignored 

1 Selects the format of the terminal state report (DECTSR) 


D . . . D 

is a data string that contains the restored information. This string is identical to 
the data string used by the report you are restoring. 

Notes on DECRSTS 


• If there is an invalid value in the DECRSTS sequence, then the terminal 
ignores the rest of the sequence. This action may leave the terminal in a 
partially restored state. 

• Software should not expect the format of the terminal state report (DECTSR) 
to be the same for all VT400 family members. 
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DECRSTS — Restore Terminal Color Table State 


DECRSTS 

Format 

Parameters 


Description 


—Restore Terminal Color Table State 

A host request to restore a color table. 


DCS 2 $ p D...D ST 

9/0 3/2 2/4 7/0 ... 9/12 


D . . . D 

is a data string that contains the groups of five parameters for each color map to 
restore as follows: 

Pc; Pu; Px; Py; Pz / Pc; Pu; Px; Py; Pz / ... 

where: 

Pc is the color number 0 -255. 

Pu is the color coordinate system. 

1— HLS (hue 0-360, lightness 0-100, saturation 0-100) 

2— RGB (red 0-100, green 0-100, blue 0-100) 

Px, Py, Pz are values in the color coordinate system. 

; is the semicolon (3/11). 

/ is the slash character (2/15). 


To load a previously reported color map, the host transmits a DECRSTS control 
with parameter 2 and the desired color map definitions in the data string. When 
loading a color map, only the index entries specified are changed. Also see 
DECRQTSR and DECTSR for requesting color maps and the terminal's report. 
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DECSACE — Select Attribute Change Extent 


DECSACE — Select Attribute Change Extent 

Selects which character positions within a rectangle are affected by an attribute 
change. 

Available in: VT Level 4 or higher mode only 


Format 


CSI Ps * X 

9/11 3/n 2/10 7/8 

Parameters 

Ps 

selects the area of character positions affected. 


Ps Area Effected 

0 DECCARA or DECRARA affect the stream of character positions 

(default) that begins with the first position specified in the DECCARA or 

DECRARA command, and ends with the second character position 
specified. 

1 Same as 0. 

2 DECCARA and DECRARA affect all character positions in the 
rectangular area. The DECCARA or DECRARA command specifies 
the top-left and bottom-right corners. 
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DECSASD — Select Active Status Display 


DECSASD — Select Active Status Display 

DECSASD selals whether the terminal sends data to the main display or the 
status line. 

Available in: VT Level 4 or higher mode only 
Default: Main display 


Format 


CSI Ps $ } 

9/11 31 n 2/4 7/13 


Parameters 


Ps 

indicates the display to which the terminal sends data. 


Ps Action 

0 (default) Selects the main display. The terminal sends data to the main 

display only. 

1 Selects the status line. The terminal sends data to the status line 
only. 


DECSC — Save Cursor 

Format 

ESC 7 

1/11 3/7 


Description 

Saves the following items in the terminal's memory: 

• Cursor position 

• Character attributes set by the SGR command 

• Character sets (GO, Gl, G2, or G3) currently in GL and GR 

• Wrap flag (autowrap or no autowrap) 

• State of origin mode (DECOM ) 

• Selective erase attribute 

• Any single shift 2 (SS2) or single shift 3 (SS3) functions sent 
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DECSCA — Select Character Protection Attribute 


DECSCA — Select Character Protection Attribute 

DECSCA defines the characters that come after it as erasable or not erasable 
from the screen. The selective erase control functions (DECSED and DECSEL) 
can only erase characters defined as erasable. 

Available in: VT Level 4 or higher mode only 


Format 


CSI Ps " q 

9/11 31 n 2/2 7/1 

Parameters 

Ps 

defines all characters that follow the DECSCA function as erasable or not 
erasable. 


Ps 

Meaning 

0 (default) 

1 
2 

DECSED and DECSEL can erase characters. 
DECSED and DECSEL cannot erase characters. 
Same as 0. 


Note on DECSCA 


DECSCA does not effect visual character attributes set by the select graphic 
rendition (SGR) function. 
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DECSCL — Select Conformance Level 


DECSCL — Select Conformance Level 

Using DECSCL, you can select the terminal's conformance level. The factory 
default for the VT500 family is level 5 (VT Level 5 mode, 8-bit controls). 

Note 

When you change the operating level, the terminal performs a hard reset 
(RIS). 


Format 


Sequence Level Selected 


Level 1 


CSI 

6 

1 

'* 

P 



VTIOO mode 

9/11 

3/6 

3/1 

2/2 

7/0 



Level 5f 

CSI 

6 

n 

" 

P 



VT Level 5 mode, 8-bit controls 

9/11 

3/6 

3/n 

2/2 

7/0 




CSI 

6 

n 

J 

0 

" 

P 

VT Level 5 mode, 8-bit controls 

9/11 

3/6 

3/n 

3/11 

3/0 

2/2 

7/0 


CSI 

6 

n 

J 

1 

" 

P 

VT Level 5 mode, 7-bit controls 

9/11 

3/6 

3/n 

3/11 

3/2 

2/2 

7/0 


CSI 

6 

n 

> 

2 

" 

P 

VT Level 5 mode, 8-bit controls 

9/11 

3/6 

3/n 

3/11 

3/2 

2/2 

7/0 



tLevel 5 includes levels 2 , 3 , and 4. I n these sequences, n can be 2, 3, 4, or 5. 
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DECSCLM — Scrolling Mode 


DECSCLM— Scrolling Mode 

This control function selects the way the terminal scrolls lines. You can select one 
of two scroll settings, smooth or jump. 

Default: Smooth scroll. 

Format 

CSI 

9/11 

CSI 

9/11 

Description 

When DECSLM is set, the terminal adds lines to the screen at a moderate, 
smooth rate. You can select a slow rate or fast rate in Display Set-Up. 

When DECSLM is reset, the terminal can add lines to the screen as fast as it 
receives them. 


ms m ra set: smooth saoll, 
ms 3/4 m2 lump scroll. 


DECSCNM — Screen Mode: Light or Dark Screen 


This control function selects a dark or light background on the screen. 
Default: Dark background. 


Format 


CSI 

? 

5 

h 

9/11 

3/15 

3/5 

6/8 

CSI 

? 

5 

I 

9/11 

3/15 

3/5 

6/12 


Set: reverse video. 
Reset: normal display. 


Description 


When DECSCNM is set, the screen displays dark characters on a light 
background. 

When DECSCNM is reset, the screen displays light characters on a dark 
background. 


Note on DECSCNM 


Screen mode only effects how the data appears on the screen. DECSCNM does 
not change the data in page memory. 
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DECSCP — Select Communication Port 


DECSCP — Select Communication Port 

Select the port to be used for printer or host connection. 


Format 


CSI Ps1 ; Ps2 * u 

9/11 3/n 3/11 3/n 2/10 7/5 

Parameters 

Psl 

indicates the port selection for a printer connection. The VT520 enables you to 
select from a Centronics parallel port. 


Psl 

Printer Port 

0 

None 

1 

Centronics 

4 

Comm3 


Ps2 

indicates the port selection for a host connection. The host session can connect to 
the Comml, Comm2, or Comm3 port. 


Ps2 

Session 1 

1 

Comml 

2 

Comm2 

3 

Comm3 


Description 

The VT520 provides three serial ports and a parallel port. Any of the serial ports 
can be used as a host communication port, but only Comm3 and the parallel 
printer port can be a printer port. 

The VT520 provides up to four session virtual terminals. When a session virtual 
terminal is assigned to a communication port, it is said to exist. You cannot 
create or destroy a session virtual terminal from the host since no communication 
is possible with a virtual terminal that does not exist. 

If you assign two or more session virtual terminals to the same communication 
port, the Terminal Device/Session Management Protocol (TD/SMP) is used to 
multiplex the sessions. The host can open or close session connections with any 
currently existing virtual terminal. 

DECSCP can be reported using DECRPSS. 
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DECSCPP — Select Columns Per Page 


DECSCPP — Select Columns Per Page 

There are two control functions that can set the page width to 80 or 132 columns, 
DECSCPP and DECCOLM (DECCOLM— Selecting 80 or 132 Columns per Page ). 

NOTE 

It is recommended that new applications use DECSCPP rather than 
DECCOLM. DECSCPP does not clear page memory or reset the 
scrolling regions as does DECCOLM. DECCOLM is provided mainly 
for compatibility with previous products. 


Default: 80 columns 


Format 


Sequence Sets Each Page to . . . 


CSI 

$ 

1 




80 columns. 

9/11 

2/4 

7/12 





CSI 

0 

$ 

1 



80 columns. 

9/11 

3/0 

2/4 

7/12 




CSI 

8 

0 

$ 

1 


80 columns. 

9/11 

3/8 

3/0 

2/4 

7/12 



CSI 

1 

3 

2 

$ 

1 

132 columns 

9/11 

3/1 

3/3 

3/2 

2/4 

7/12 



Notes on DECSCPP 


• DECSCPP changes the font to match the current number of columns on the 
page. 

• DECSCPP does not move the cursor. If, however, the cursor is beyond the 
width of the new page when DECSCPP executes, then the cursor moves to 
the right column of the new page. 

• If you switch from 132-column to 80-column pages, then you can lose data 
from page memory. Columns no longer present in page memory are lost. 
Make sure you set page columns before you enter data into page memory. 
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DECSCS — Select Communication Speed 


DECSCS — Select Communication Speed 

Select a communication speed for a communication line. 


Format 


CSI Ps1 ; Ps2 * r 

9/11 3/n 3/11 3/n 2/10 7/2 

Parameters 

Psl 

indicates the communication line. 


Psl 

Comm Line Type 


1, 0 or none 

Host Transmit 



2 

Host Receive 



3 

Printer 



4 

Modem H i 



5 

Modem Low 



Ps2 




indicates the communication speed. 


Ps2 

Speed 

Ps2 

Speed 

0 or none 

default 

6 

9600 

1 

300 

7 

19200 

2 

600 

8 

38400 

3 

1200 

9 

57600 

4 

2400 

10 

76800 

5 

4800 

11 

115200 

The default value depends on the type of communication line. 

Communication Line 

Default Communication Speed 

Host Transmit 

9600 


Host Receive 


Receive=transmit 

Printer 


4800 


M odem H i 


1 gnore 


Modem Low 


1 gnore 
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DECSCUSR — Set Cursor Style 


DECSCUSR — Set Cursor Style 

Select the style of the cursor on the screen. 

Format 

CSI Ps SP q 

9/11 3/n 2/0 7/1 


Parameters 


Ps 

indicates the style of the cursor. 


Ps 

Cursor Style 

0, 1 or none 

Blink Block (Default) 

2 

Steady Block 

3 

Blink Underline 

4 

Steady Underline 


This sequence causes the cursor to be displayed in a different style when the 
cursor is enabled. 


Note on DECSCUSR 

The escape sequence DECTCEM can enable or disable the cursor display. 


ANSI Control Functions 5-127 



DECSDDT — Select Disconnect Delay Time 


DECSDDT — Select Disconnect Delay Time 

Select an appropriate disconnect delay time. 


Format 

CSI Ps $ q 

9/11 3/n 2/4 7/1 


Parameters 


Ps 

indicates the selection for the disconnect delay time. 


Ps 

Disconnect Delay Time 

1 

None 

2 

60 ms 

3, 0 or none 

2 seconds 


Description 

The disconnect delay feature determines the time allowed before the terminal 
disconnects from the communications line when the Received Line Signal Detect 
(RLSD) is lost. 

All countries except the United Kingdom should use the 2 seconds delay. The 60 
ms delay is for use in the United Kingdom. 

If the terminal detects a loss of carrier and if the user has selected "no 
disconnect," then the terminal ignores RLSD (CD) after the beginning of the 
connection. 

If the user tries to disconnect and reconnect the line, then the terminal checks 
if RLSD is asserted before granting the connection. Once it is connected, the 
terminal ignores the loss of carrier. I n this case, the disconnect should be done on 
DSR going off. 
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DECSDPT— Select Digital Printed Data Type 


DECSDPT — Select Digital Printed Data Type 

Allow users to match the characters printed to the character sets the DEC ANSI 
conforming printer is capable of supporting. 


Format 

CSI Ps ) p 

9/11 3/n 2/9 7/0 

Parameters 

Ps 

denotes the selection for printed data type. 


Ps 

Printed Data Type 

1, 0 or none 

Print National Only (Default) 

2 

National and Line Drawing 

3 

Print Multinational 

4 

Print All Characters 


DECSED — Selective Erase in Display 

This control function erases some or all of the erasable characters in the display. 
DECSED can only erase characters defined as erasable by the DECSCA control 
function. DECSED works inside or outside the scrolling margins. 

Available in: VT Level 4 or higher mode only 


Format 

CSI ? Ps J 

9/11 3/15 3/n 4/10 

Parameters 

Ps 

represents the area of the display to erase, as follows: 


Ps 

Area Erased 

0 (default) 

1 
2 

F rom the cursor through the end of the display 
From the beginning of the display through the cursor 
The complete display 
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DECSEST — Energy Saver Timing 


DECSEST — Energy Saver Timing 

Selects the energy saver timing. 
Default: 15 minutes 


Format 


CSI 

9/11 


2/13 


r 

7/2 


Parameters 

Ps 

Energy Saver Timing 


Ps 

Selection 

0 

Never 

5 

5 minutes 

15 

15 minutes 

30 

30 minutes 


Description 

The Energy saver feature switches the monitor to suspend mode after the 
specified interval of CRT saver active. The energy saver is disabled if the CRT 
saver is set to never. Refer to the Set-Up chapter for details. 

DECSEST can be reported using DECRPSS. 
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DECSEL — Selective Erase in Line 


DECSEL — Selective Erase in Line 

This control function erases some or all of the erasable characters in a single line 
of text. DECSEL erases only those characters defined as erasable by the DECSCA 
control function. DECSEL works inside or outside the scrolling margins. 

Available in: VT Level 4 or higher mode only 


Format 


CSI ? Ps K 

9/11 3/15 31 n 4/11 

Parameters 

Ps 

represents the section of the line to erase, as follows: 


Ps 

Section Erased 

0 (default) 

1 
2 

From the cursor through the end of the line 
From the beginning of the line through the cursor 
The complete line 
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DECSERA — Selective Erase Rectangular Area 


DECSERA — Selective Erase Rectangular Area 

This control function erases all erasable characters from a specified rectangular 
area in page memory. The select character protection attribute (DECSCA) control 
function defines whether or not DECSERA can erase characters. 

When an area is erased, DECSERA replaces character positions with the space 
character (2/0). DECSERA does not change: 

• Visual attributes set by the select graphic rendition (SGR) function 

• Protection attributes set by DECSCA 

• Line attributes 

Available in: VT Level 4 or higher mode only 


Format 


CSl Pf ; p/ ; Pb ■, Pr $ { 

9/11 3/n 3/11 31 n 3/11 31 n 3/11 31 n 2/4 7/11 

Parameters 

Pt, PI, Pb, and Pr 

define the rectangular area to be selectively erased: 

Pt is the top-line border. Pt must be less than or equal to Pb. 
Default: Pt=l. 

PI is the left -column border. PI must be less than or equal to Pr. 
Default: PI =1. 

Pb is the bottom-line border. 

Default: Pb =the last line of the active page. 

Pr is the right-column border. 

Default: Pr =the last column of the active page. 

Notes on DECSERA 


• The coordinates of the rectangular area are affected by the setting of origin 
mode (DECOM). 

• DECSERA is not affected by the page margins. 

• If the value of Pt, PI, Pb, or Pr exceeds the width or height of the active page, 
then the value is treated as the width or height of that page. 

• DECSERA does not change the active cursor position. 
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DECSFC — Select Flow Control 


DECSFC — Select Flow Control 

Select a flow control scheme for the communication port or printer port. 


Format 


CSI Ps1 ; Ps2 ; Ps3 ; Ps4 * s 

9/11 3/n 3/11 3/n 3/11 31 n 3/11 31 n 2/10 7/3 

Parameters 

Psl 

determines which port is to be assigned the flow control scheme. 


Psl 

Port Type 

1, 0 or none 

Comm Port 

2 

Printer Port 

Ps2 

i ndicates the flow method. On the VT520, the transmit side or the receive side of 
the communication line can select different or the same flow control methods. 

Ps2 

Transmit or Receive 

1, 0 or none 

Transmit 

2 

Receive 

3 

Transmit and Receive 

Ps3 

is for the flow control type. When the terminal is in PCTerm mode, XPC replaces 
XON/XOFF on the receive side. 

Ps3 

Flow Control Type 

1, 0 or none 

XON/XOFF or XPC (XPC is for receive only) 

2 

DTR 

3 

Both 

4 

None 
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DECSFC — Select Flow Control 


Ps4 

sets the flow control threshold. 


Ps4 

Flow Control Threshold 

1, 0 or none 

Low (64) 

2 

High (768) 


The terminal uses "low" and "high" to denote the flow control threshold. 

• If Low is selected, then the terminal sends an XOFF (if in software flow 
control) or lower DTR (in hardware flow control) to notify the host of holding 
transmission when the input buffer reaches 64 bytes. 

• If Fligh is selected, then 768 bytes is the flow control threshold. 

"Fligh" flow control threshold is not available for the printer port, which always 
uses low (64 bytes) as the flow control threshold. 


DECSIN — Set Icon Name 


Format 


Specifies a descriptive name, up to 12 characters, for this session's icon, using an 
OSC string. 


OSC 2 

9/13 3/2 

Where D...D 

L ; 

4/12 3/11 


D...D 


ST 

9/12 


is: 


<name> 


Description 

DECSI N specifies a descriptive name, up to 12 characters, for this session's icon. 
There is no TSI report for the session icon name. 
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DECSKCV — Set Key Click Volume 


DECSKCV— Set Key Click Volume 

Set the keyclick volume. 

Format 

CSI Ps SP r 

9/11 3/n 2/0 7/2 


Parameters 


Ps 

indicates the selection of the click volume. 


Ps 

Key Click Volume 

1 

Off 

2, 3,4 

Low 

5, 6, 7, 8, 0 or none 

High (Default) 


DECSLCK— Set Lock Key Style 

Allow the host to control the Caps Lock key. 


Format 


CSI Ps SP V 

9/11 Ps 2/0 7/6 

Parameters 

Ps 

indicates the selection of the Caps Lock key. 


Ps 

Lock Style 

Meaning 

1, 0 or N one 

Caps Lock (Default) 

Lock alpha keys on main keypad in 
uppercase. 

2 

Shift Lock 

Lock alpha and numeric keys on main 
keypad in shifted setting. 

3 

Reverse Lock 

Works the same as Caps Lock, except 
that pressing Shift while Reverse Lock 
is active will send the lowercase or 
unshifted character assigned to a key. 
Thus, the lock state is reversible. 
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DECSLPP — Set Lines Per Page 


DECSLPP — Set Lines Per Page 

This control function sets the number of lines for each page in page memory. 
Default: One session— 6 pages of 24 lines 

Format 

CSI Pn t 

9/11 n 7/4 

Parameters 

Pn 

Sets the lines per page according to the numeric parameter. 

Description 

If the number of lines specified is not one of the values supported by the 
implementation, then the next higher supported number of lines per page 
is assumed. If the number of lines specified exceeds the maximum number 
supported, then the maximum number supported is used. The valid Pn values 
are 24, 25, 36, 41, 42, 48, 52, 53, and 72. 

The VT520 supports three pages of off-screen memory in the following 
configurations: 

• 3 pages x 24 lines (default) 

• 2 pages x 25 lines 

• 2 pages x 36 I i nes 

• 1 pages x 41 lines 

• 1 pages x 42 lines 

• 1 pages x 48 I i nes 

• 1 pages x 52 lines 

• 1 pages x 53 lines 

• 1 pages x 72 lines 

Notes on DECSLPP 


• If you switch to a smaller page size, then data that was on the larger page 
may be split across the smaller pages. To avoid confusion, make sure you set 
the lines/page before you enter data into page memory. 

• DECSLPP usually does not change the top and bottom scrolling margins. 

If, however, you change the page size so that the current scrolling margins 
exceed the new page size, then the terminal resets the margins to the page 
limits. 
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DECSLRM — Set Left and Right Margins 


DECSLRM — Set Left and Right Margins 

This control function sets the left and right margins to define the scrolling region. 
DECSLRM only works when vertical split screen mode (DECLRMM) is set. 

Available in: VT Level 4 or higher mode only 
Default: Margins are at the left and right page borders. 


Format 

CSI P/ ; Pr s 

9/11 3/n 3/11 31 n 7/3 

Parameters 

PI 

is the column number for the left margin. 

Default: PI = 1. 

Pr 

is the column number for the right margin. 

Default: Pr =80 or 132 (depending on the page width). 

Notes on DECSLRM 


• The value of the left margin (PI) must be less than the right margin (Pr). 

• The maximum size of the scrolling region is the page size, based on the 
setting of set columns per page (DECSCPP). 

• The minimum size of the scrolling region is two columns. 

• The terminal only recognizes this control function if vertical split screen mode 
(DECLRMM) is set. 

• DECSLRM moves the cursor to column 1, line 1 of the page. 

• If the left and right margins are set to columns other than 1 and 80 (or 132), 
then the terminal cannot scroll smoothly. 
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DECSMBV — Set Margin Bell Volume 


DECSMBV— Set Margin Bell Volume 

Set the margin bell volume. 


Format 

CSI Ps SP U 

9/11 Ps 2/0 7/5 

Parameters 

Ps 

indicates the selection of the bell volume. 


Ps 

Key Click Volume 

1, 0 or none 

Off (default) 

2, 3,4 

Low 

5, 6, 7, 8 

High 


Description 

This sequence is used to adjust the margin bell volume, which sounds as the 
current position nears the right margin. 
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DECSMKR — Select Modifier Key Reporting 


DECSMKR — Select Modifier Key Reporting 

Program the modifier keys to send extended keyboard reports when pressed or 
released. DECSMKR only works when key position mode (DECKPM) is set. 
Applications can use DECSMKR to gain more control over the keyboard by 
monitoring the action of each modifier key. 

Format 

CSI Pm1 ; Pf1 - Pmn ; Pfn + r 

9/11 31 n 3/11 3/n - *** 3/11 *** 2/11 7/2 

Parameters 

Pmn 

is the key number that corresponds to the modifier key affected. 

A Pmn value of 0 selects all modifier keys. 


Pmn 

Key 

Default Function 

1 

left |Shift| 

Local shift. 

2 

right Shift 

Local shift. 

3 

|Lock| 

Local lock. 

4 


Local control. 

5 

left 1 Alt Function | 

Report up or down 
transitions. 

6 

right | Ait Function | 

Report up or down 
transitions. 

7 

left 1 Compose Character | 

Local compose. 

8 

right | Compose Character | 

Local compose. 

Pfn 

controls the action of the modifier key specified by the corresponding Pmn value. 

Pfn 

Meaning 


0 

Selects the default function of the key. 


1 

The key performs its default modifier function. 

2 

The key sends an extended keyboard report when pressed or released. 
The key does not modify other keystrokes or perform its default 
function. 

3 

The key is disabled. 



Description 

DECSMKR can accept any number of parameter pairs. The terminal executes the 
parameters in the order in which it receives them. Applications cannot change 
the function of the[^ (Break) key. This restriction is required for secure systems 
to ensure that the operator has control of the communication line. 
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DECSNLS — Set Number of Lines Per Screen 


DECSNLS — Set Number of Lines Per Screen 

Set the maximum lines that can be displayed on the screen. 


Format 

CSI Pn * I 

9/11 ... 2/10 7/12 


Description 

The terminal supports three different font heights, which allows 26, 42, or 53 
data lines to be displayed on the screen or 25, 41, or 52 data lines to be displayed 
on the screen, plus a status line. The different character fonts are: 



80/26 

132/26 

80/42 

132/42 

80/53 

132/53 

Cell Width 

10 

6 

10 

6 

10 

6 

Cell Height 

16 

16 

10 

10 

8 

8 


Vaiid Combinations 

The terminal has the following valid combinations: 


Lines Per Screen 

Refresh Rate 

Overscan 

26 

72 Hz 

No 

26 

72 Hz 

Yes 

26 

60 Hz 

No 

26 

60 Hz 

Yes 

42 

72 Hz 

No 

42 

60 Hz 

No 

42 

60 Hz 

Yes 

53 

72 Hz 

No 

53 

60 Hz 

No 

53 

60 Hz 

Yes 


If an invalid combination is selected, the terminal automatically returns to a 
valid combination according to the following priority order: 

1. Lines Per Screen 

2. Refresh Rate 

3. Overscan 
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DECSNLS — Set Number of Lines Per Screen 


Examples 


The current combination is 26 lines/72 Hz/Overscan. If you attempt to assign 42 
lines per screen, then the terminal becomes 42 lines/72 Hz/No Overscan. 

The current combination is 42 lines/60 Hz/Overscan. If you attempt to assign 72 
Hz refresh rate, then the terminal becomes 42 lines/72 Hz/No Overscan. 

The current combination is 53 lines/72 Hz/No Overscan. Any attempt to enable 
Overscan is invalid. 


DECSPMA — Session Page Memory Allocation 

Allocates 25 line pages to each session according to the corresponding parameters. 

Format 


CSI 

9/12 


Pnl: 


Pn2; Pn3; Pn4; 


2/12 


X 

7/8 


Description 

Pages are allocated for each session in order (1 through 4). An omitted parameter 
leaves the previous allocation unchanged. A parameter larger than the number 
of pages available leaves the previous allocation for that session unchanged. No 
actual pages are allocated to disabled sessions, but the allocation is changed the 
next time the session is enabled. 

DECSPMA can be reported using DECRPSS. 
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DECSPP — Set Port Parameters 


DECSPP — Set Port Parameters 

Configures communication parameters for either a communication port or a 
printer port. 

Format 

CSI Ps1 ; Ps2 ; Ps3 ; Ps4 + w 

9/11 31 n 3/11 31 n 3/11 31 n 3/11 31 n 2/11 7/7 

Parameters 

Psl 

determines which port is to be configured. 


Psl 

Port Selection 

1, 0 or none 

Comm Port 

2 

Printer Port 


Ps2 

determines the data bit. 


Ps2 

Data Bit 

1, 0 or none 

8 bits 

2 

7 bits 


Ps3 

determines the parity. 


Ps3 

Parity 

Ps3 

Parity 

1, 0 or none 

No Parity 

5 

Odd Parity, Unchecked 

2 

Even Parity 

6 

Mark Parity 

3 

Odd Parity 

7 

Space Parity 

4 

Even Parity, 




Unchecked 




Ps3 selections 4 and 5 are not available for the printer port. 


Ps4 

determines the stop bit. 


Ps4 

Stop Bit 

1, 0 or none 

1 bit 

2 

2 bits 
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DECSPPCS — Select ProPrinter Character Set 


DECSPPCS — Select ProPrinter Character Set 

Allow users to match the characters printed to the character sets the I BM 
ProPrinter is capable of supporting. 


Format 

CSI Pn * p 

9/11 31 n 2/10 7/0 

Parameters 

Pn 

denotes the code page numbers for ProPrinter supported character sets. 


Pn 

Printer 

210 

PC Greek 

220 

PC Spanish 

437 

PC International 

850 

PC Multilingual 

852 

PC Slavic (Latin 2) 

857 

PC Turkish 

860 

PC Portuguese 

862 

PC Hebrew 

863 

PC French-Canadian 

865 

PC Danish 

866 

PC Cyrillic 


Description 

This sequence takes affect only when the printer type (DECSPRTT) is set to "I BM 
ProPrinter" or "DEC +IBM." 
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DECSPRTT— Select Printer Type 


DECSPRTT— Select Printer Type 

Allow users to select a printer type that matches their environment. 


Format 

CSI Ps $ s 

9/11 3/n 2/4 7/3 


Parameters 


Ps 

indicates the selection of the printer type. 


Ps 

Printer Type 

1, 0 or none 

DEC ANSI (default) 

2 

IBM ProPrinter 

3 

DEC -FIBM 


Description 

Printer type "DEC ANSI" indicates a printer type that is capable of recognizing 
Digital ANSI conforming escape sequences. 

"ProPrinter" indicates an attached printer type that recognizes the IBM 
ProPrinter escape sequences. 

If the attached printer is an AN SI -compatible printer that has the IBM 
ProPrinter emulation feature, then select "DEC -l-IBM." 


DECSR — Secure Reset 

This control function sets the terminal to its power-up state. DECSR lets 
applications know the exact state of the terminal before any attempted 
operations. You can use DECSR to guarantee the terminal state for secure 
connections. DECSR is similar to RIS, but does not perform a disconnect from 
the host. 

Format 

CSI Pr + p 

9/11 3/n 2/11 7/0 

Parameters 

Pr 

is a optional random number from Oto 16383. If Pr is included, then the terminal 
sends a confirmation (DECSRC) with this number. 
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DECSR — Secure Reset 


DECSR Actions 


• Clears user-defined keys. 

• Clears soft character sets. 

• Clears the screen and all off-screen page memory. 

• Returns the cursor to the upper-left corner of the first page. 

• Resets the scrol 1 1 ng margi ns. 

• Resets origin mode (DECOM) to absolute. 

• Sets visual character attributes to normal. 

• Sets the selective erase (DECSCA) attribute to not selectively erasable. 

• Sets all character sets to the defaults (GO, Gl, G2, G3, GL, GR). 

• E rases macro memory. 

• E rases the paste buffer. 

• Reinitializes the keyboard state by: 

Clearing the keyboard input buffer 
- Cancel I ng compose sequences 

Resetting the keyboard to send its default codes (in NVR) 

Unlocking the keyboard (resetting KAM) 

DECSR replaces all set-up parameters to their saved settings or power-up default 
values. If you include the optional Pr parameter, then the terminal returns a 
secure reset report to the host. 

Notes on DECSR 

• DECSR works in all conformance levels (level 1 or higher). 

• DECSR works in display controls mode (CRM) and causes the terminal to exit 
this mode. 

• DECSR does not work in VT52 mode or printer controller mode. The host 
software must explicitly exit these modes. You can send DECSR to an 
attached printer if the terminal is in printer controller mode. 

• The terminal buffers DECSR like any other incoming data. 
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DECSRC — Secure Reset Confirmation 


DECSRC — Secure Reset Confirmation 

The terminal returns this report to the host if the Pr parameter was included in 
the last secure reset (DECSR) control function. DECSRC report indicates that 
the secure reset operation was successful. 


Format 

CSI Pr * q 

9/11 3/n 2/10 7/1 

Parameters 

Pr 

is the number from 0 to 16383 that was included in the corresponding secure 
reset sequence. 


DECSSCLS — Set Scroii Speed 

Select how fast lines appear on the screen. 


Format 

CSI Ps SP p 

9/11 Ps 2/0 7/0 

Parameters 

Ps 

indicates the scroll speed and lines per second. 


Ps 

Scroll Speed 

Lines per Second 

0, 1, 2, 3 or none 

Smooth 2 (default) 

9 

4, 5, 6, 7, 8 

Smooth 4 

18 

9 

J ump 

As fast as received 


Description 

This is a user preference feature. If the User Features Locked is enabled, then 
the scroll speed cannot be changed by this control function. 

The escape sequence DECSCLM can change the scroll speed between Smooth 2 
and J ump scroll. 
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DECSSDT— Select Status Display (Line) Type 


DECSSDT — Select Status Display (Line) Type 

This control function lets the host select the type of status line displayed. 
Available in: VT Level 4 or higher mode only 
Default: I ndicator status display 


Format 

CSI Ps $ 

9/11 31 n 2/4 7/14 

Parameters 

Ps 

indicates which status line the host selects: 


Ps 

Status Line Selected 

0 (default) 

No status line 

1 

1 ndicator status line 

2 

Host-writable status line 


Notes on DECSSDT 


• If you select no status line (Ps = 0), then the terminal uses the line as an 
additional user window line to display data. 

• If you change from an indicator to a host-writable status line, then the new 
host-writable status line is empty. 

• When you select the host-writable status line, most of the control functions 
that affect the main display also affect the status line. The following list 
describes the exceptions to the rule: 


Control Function Action 


Select character set 
(SCS) 

Cursor position controls 

ANSI mode(DECANM) 

Set conformance level 
(DECSCL) 

Scrolling mode 
(DECSCLM) 

Soft terminal reset 
(DECSTR) 


Both the main display and status line use the 
same character set. 

Only the column parameters in cursor- 
positioning commands operate in the status 
line. 

Ignored if received in the status line. 

Exits the status line. 

Affects the main display and the status line. 
Exits the status line. 
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DECSSDT— Select Status Display (Line) Type 


Control Function 

Action 

1 nsert/replace mode 

Affects the main display and the status line. 

(IRM) 


Hard terminal reset 

Erases and exits the status line. 

(RIS) 


Tab stops 

Affect the main display and status line. 

Autowrap mode 

Affects the main display and status line. 

(DECAWM) 



• DECSSDT does not affect the status line type displayed in Set-Up. In Set-Up, 
the terminal always uses the indicator status line. 


DECSSL — Select Set-Up Language 

Select one of several languages for Set-Up display menus. 


Format 

CSI Ps p 

9/11 31 n 5/0 

Parameters 

Ps 

indicates the set-up language. 


Ps 

Set-Up Language 

0, 1 or none 

English 

2 

F rench 

3 

German 

4 

Spanish 

5 

Italian 
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DECST8C — Set Tab at Every 8 Columns 


DECST8C — Set Tab at Every 8 Columns 

Set a tab stop at every eight columns starting with column 9. 


Format 


CSI ? 5 W 

9/11 3/15 3/5 5/7 

Description 

Any tab stop setting before this command is executed is cleared automatically. 
Control function TBC clears the tab stops on the display; HTS sets a horizontal 
tab stop at the active column. 


DECSTBM — Set Top and Bottom Margins 

This control function sets the top and bottom margins for the current page. You 
cannot perform scrolling outside the margins. 

Default: Margins are at the page limits. 


Format 

CSI Pf ; Pb t 

9/11 31 n 3/11 31 n 7/2 

Parameters 

Pt 

is the line number for the top margin. 

Default: Pt=l. 

Pb 

is the line number for the bottom margin. 

Default: Pb = current number of lines per screen. 

Notes on DECSTBM 


• The value of the top margin (Pt) must be less than the bottom margin (Pb). 

• The maximum size of the scrolling region is the page size. 

• DECSTBM moves the cursor to column 1, line 1 of the page. 
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DECSTR — Soft Terminal Reset 


DECSTR — Soft Terminal Reset 

Perform a soft reset to the default values listed in Table 5-6. 


Format 


CSI ! p 

9/11 2/1 7/0 


Description 

Table 5-6 lists the terminal's default settings: 


Table 5-6 Terminal’s Default Settings 


Mode 

Mnemonic 

State after DECSTR 

Text cursor enable 

DECTCEM 

Cursor enabled. 

1 nsert/replace 

IRM 

Replace mode. 

Origin 

DECOM 

Absolute (cursor origin at 
upper-left of screen. ) 

Autowrap 

DECAWM 

No autowrap. 

National replacement 
character set 

DECNRCM 

Multinational set. 

Keyboard action 

AM 

Unlocked. 

Numeric keypad 

DECNKM 

Numeric characters. 

Cursor keys 

DECCKM 

Normal (arrow keys). 

Set top and bottom margins 

DECSTBM 

Top margin =1; bottom margin 
= page length. 

All character sets 

GO, Gl, G2, 
G3, GL, GR 

Default settings. 

Select graphic rendition 

SGR 

Normal rendition. 

Select character attribute 

DECSCA 

Normal (erasable by DECSEL 
and DECSED). 

Save cursor state 

DECSC 

Home position. 

Assign user preference 
supplemental set 

DECAUPSS 

Set selected in Set-Up. 

Select active status display 

DECSASD 

Main display. 

Keyboard position mode 

DECKPM 

Character codes. 

Cursor direction 

DECRLM 

Reset (Left-to-right), regardless 
of NVR setting. 

PC Term mode 

DECPCTERM 

Always reset. 
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DECSTGLT— Select Color Look-Up Table 


DECSTGLT— Select Color Look-Up Table 

Selects the color mode or mapping. 
Default: ANSI SGR color 


Format 


CSI 

9/11 



{ 

7/11 


Parameters 


Ps 

Look-Up Table 


Ps 

Selection 

To select colors, the terminal uses . . . 

0 

Mono 

Monochrome or gray level color map 

1 

Alternate color 

Text attributes (bold, blink, underline, 
reverse) 

2 

Alternate color 

- 

3 

ANSI SGR color 

ANSI SGR color parameters 


Description 

DECSTGLT selects the color mode or mapping used to display text colors and 
attributes. Refer to Color > Select color mode in Set-Up chapter for details. 

DECSTGLT can be reported using DECRPSS. 
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DECSTRL — Set Transmit Rate Limit 


DECSTRL — Set Transmit Rate Limit 

Limit the rate of character transmission according to the selected rate. 


Format 


CSI Ps1 ; Ps2 " u 

9/11 31 n 3/11 3/n 2/2 7/5 

Parameters 

Psl 

indicates the key type. 


Psl 

Key Type 

1, 0 or none 

All Keys 

2 

Graphic Key 

3 

Function Key 

Ps2 

indicates the characters per second. 

Ps2 

Characters Per Second 

1, 0 or none 

150 CPS 

2 

50 CPS 

3 

30 CPS 


Description 

When enabled, the terminal limits the rate at which it transmits the answerback, 
CPR, DA, TSI, and DSR messages, as well as the keyboard keys, and any other 
characters transmitted from the terminal. All messages and keystrokes are 
transmitted according to the selected "character per second" rate. 

You can select different transmit rates for graphic keys and function keys, which 
usually transmit more than one byte at a time. 

The transmit rate limit function can be enabled and disabled through the 
DECXRLM control function. When disabled, all messages and keystrokes are 
transmitted as fast as possible without any delay between characters. 
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DECSTUI — Setting Terminal Unit ID 


DECSTUI— Setting Terminal Unit ID 

DECSTUI writes the terminal unit ID into the terminal's NVR. The host can read 
the I D with the tertiary device attribute (DA3). 


Format 

DCS ! { D...D ST 

9/0 2/1 7/11 ... 9/12 

Parameters 

D...D 

is the terminal's unit I D, consisting of four hexadecimal pairs. The first pair 
represents the manufacturing site code. The last three pairs represent an I D, 
which is unique for all terminals manufactured at a specific site. See tertiary DA 
(DA3) for more information. 

Description 

DECSTUI writes the terminal unit ID into the terminal's nonvolatile random 
access memory (NVR). 

Available in: VT Level 4 or higher mode only. 

Note on DECSTUI 

Under normal operations the terminal ignores DECSTUI . DECSTUI works only 
when the non-volatile memory checksum is invalid or a small jumper inside the 
terminal is activated, and the terminal is set to VT Level 4 mode. 
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DECSWBV— Set Warning Bell Volume 


DECSWBV— Set Warning Bell Volume 

Set the warning bell volume. 


Format 

CSI Ps SP t 

9/11 Ps 2/0 7/4 

Parameters 

Ps 

indicates the selection of the click volume. 


Ps 

Bell Volume 

1 

Off 

2, 3,4 

Low 

5, 5, 7, 8, 0 or none 

High (default) 


Description 

This sequence is used to adjust the warning bell volume (for errors and receipt of 

ME)- 


DECSWL— Single-Width, Single-Height Line 

DECSWL makes the line with the cursor a single-width, single-height line. This 
line attribute is the standard for all new lines on the screen. 


Format 


ESC # 5 

1/11 2/3 3/5 
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DECSZS — Select Zero Symbol 


DECSZS — Select Zero Symbol 

Selects the style of the zero displayed in text. 

Default: 0 


Format 


CSI 

9/11 


Ps 2/12 


{ 

7/11 


Parameters 


Ps 

Zero F ont 


Ps 

Selection 

1 

oval zero - default 0 

2 

zero with slash - 0 

3 

zero with dot 


Description 


DECSZS can be reported using DECRPSS. 
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DECSWT— Set Window Title 


DECSWT— Set Window Title 

Specifies a descriptive name, up to 30 characters, for this session. 


Format 


D D 

9/13 3/2 

Where D...D is: 


ST 

9/12 


1 ; 

3/1 3/11 


<name> 


Description 

The session name is used in three places: 

1. As the window title when framed windows mode is enabled. 

2. As the icon name, using the first 12 characters of the session name, when 
a session icon name is not otherwise specified. Session icons are displayed 
when framed windows mode is enabled. 

3. As the application parameter of the TD/SMP enable session command, the 
session name is transmitted to the host, where it can be used to select a 
desired service. 

There is noTSI report for the window title. 
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DECTABSR — Tab Stop Report 


DECTABSR — Tab Stop Report 

The terminal sends this sequence to the host in response to a request 
presentation state report (DECRQPSR) sequence. DECTABSR informs the host 
of the terminal's current tab settings. 

Programming Tip 

Applications can use information in the tab stop report to save the current tab 
stops. Later, the application can restore the saved tab stops. 

This operation is useful for applications that need to temporarily change the 
terminal's tab stops. When the application is finished, it can restore the tab 
stops that were in effect before the application changed them. You use the 
restore presentation state (DECRSPS) function to restore tab stops. Refer to 
DECRSPS— Restore Presentation State for additional information. 


Format 

DCS 2 $ u D . . . D ST 

9/0 3/2 2/4 7/5 ... 9/12 

Parameters 

D...D 

is a data string indicating the column number location of each tab stop. 

Example 

The following is an example of a DECTABSR sequence: 

DCS 2 $ u 9/ 17/ 25/ 33/ 41/ 49/ 57/ 65/ 73 ST 


9, 17, 25, 33, 41, 49, 57, 65, and 73 are the column numbers for tab stops. 


DECTCEM — Text Cursor Enable Mode 


This control function makes the cursor visible or invisible. 
Default: Visible 


Format 


CSI 

? 

2 

5 

h 

9/11 

3/15 

3/2 

3/5 

6/8 

CSI 

? 

2 

5 

1 

9/11 

3/15 

3/2 

3/5 

6/12 


Set: makes the cursor visible. 
Reset: makes the cursor invisible. 
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DECTID — Select Terminal ID 


DECTID— 

Select Terminal ID 


Select a terminal 

ID. 

Format 




CSI Ps . q 

9/11 3n 2/12 7/1 

Parameters 




Ps 

denotes the 1 D type. 


Ps 

ID Type 


0 

VTIOO 


1 

VTlOl 


2 

VT102 


5 

VT220 


7 

VT320 


9 

VT420 


10 

VT520 

Description 




This sequence selects the Primary DA Response ("Terminal 1 D") transmitted by 
the terminal in either VTIOO or VT500 mode. DECTI D has no effect when the 
terminal is in VT52 mode. 


The VT520 supports the following DAI responses: 


VTIOO ID 

ESC [ ? 1; 2 c 


VTlOl ID 

ESC [ ? 1; Oc 


VT102 ID 

ESC [ ? 6c 


VT220 ID (N.A.) 

CSI ? 62; 1; 2; 7; 8 c 


VT220 ID (Intnl) 

CSI ? 62; 1; 2; 7; 8; 9 c 


VT320 ID (N.A.) 

CSI ? 63; 1; 2; 7; 8 c 


VT320 ID (Intnl) 

CSI ? 63; 1; 2; 7; 8; 9 c 


VT420 ID (N.A.) 

CSI ? 64; 1; 2; 7; 8; 9; 15; 18; 21 c 


VT420 ID (Intnl) 

CSI ? 64; 1; 2; 7; 8; 9; 15; 18; 21 c 


VT520 1 D 

Reference function DAI 


The default ID is "VT520." 
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DECTME — Terminal Mode Emulation 


DECTME — Terminal Mode Emulation 

Select a terminal emulation mode. 


Format 


CSI Ps SP 

9/11 3/n 2/0 7/17 


Parameters 

Ps 

The Ps parameter selects the terminal emulation mode as follows: 


Table 5-7 Terminal Emulation Modes 


Ps 

Terminal Mode 

1 

VT520 (VT Level 5) 

2 

VTIOO 

3 

VT52 

4 

VT PCTerm 

5 

WYSE 60/160 

6 

WYSE PCTerm 

7 

WYSE 50/50+ 

8 

WYSE 150/120 

9 

TVI 950 

10 

TVI 925 

11 

TVI 910+ 

12 

ADDS A2 

13 

SCO Console 

14 

WYSE 325 


Description 

This sequence allows you to select the terminal emulation mode. After any mode 
change is made, a soft reset is performed. 

The VT520 is functionally equivalent to the architectural level 5 terminal. VT 
Level 5 provides level 2, 3, 4, and 5 compatibility, compatibility. 
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DECTME — Terminal Mode Emulation 


Notes on DECTME 


• Printer operations are not affected or halted by a change in mode. 

• A soft reset is always performed as a result of a mode change between VT 
modes. 

Exception: Entering VT52 mode using DECANM does not cause a soft reset 
from VTIOO mode, but does cause a soft reset from VT500 Mode. 

• DECANM and DECSCL can also change the VT operating modes. 

DECTME can be reported using DECRPSS from the VT modes. All WYSE 
emulations report like the WYSE 325. 


DECTSR — Terminal State Report — Terminal to Host 

Requests and reports the state of the terminal. 

Format 

CSI Ps $ u 

9/11 Ps 2/4 7/5 

Parameters 

Ps 

indicates the type of report the host requests from the terminal. 


Ps Report Requested 

0 or Ignored. No report sent, 

none 

1 Terminal state report (DECTSR) 

Response 

DCS l$sD ... D ST 

D . . . D 

See Device Attributes (DAI, DA2, DA3). 

Description 

DECRQTSR and DECTSR requests and reports the state of the terminal. 
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DECTSR — Terminal State Report (Color Table Report) 


DECTSR — Terminal State Report (Color Table Report) 

A response to a host request (DECRQTSR) for a color table report. The terminal 
responds with each color table entry given as a group of five parameters in the 
data string. 

Format 

DCS 2 $ s D...D ST 

9/0 3/2 2/4 7/3 ... 9/12 

Parameters 

D . . . D 

is a data string that contains the groups of five parameters as follows: 

Pc; Pu; Px; Py; Pz / Pc; Pu; Px; Py; Pz / ... 

where: 

Pc is the color number 0 -255. 

Pu is the color coordinate system. 

1— HLS (hue 0-360, lightness 0-100, saturation 0-100) 

2— RGB (red 0-100, green 0-100, blue 0-100) 

Px, Py, Pz are values in the color coordinate system. 

; is the semicolon (3/11). 

/ is the slash character (2/15). 

Description 

The DECRQTSR control with parameter 2 request the terminal color map. 

The terminal responds with the DECTSR control with parameter 2. To load 
a previously reported color map, the host transmits a DECRSTS control with 
parameter 2 and the desired color map definitions in the data string. When 
loading a color map, only the index entries specified are changed. 
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DECTST — Invoke Confidence Test 

Select tests to be performed. 


Format 

CSl 4 ; Ps ■ ■ ■ ; Ps y 

9/11 3/4 3/11 31 n ■■■ 3/11 31 n 7/9 

Parameters 

Ps 

is the parameter indicating a test to be done. 


Ps Test 

0 "All Tests" (1,2, 3, 6) 

1 Power-U p Self Test 

2 RS-232 Port Data Loopback Test 

3 Printer Port Loopback Test 

4 Speed Select and Speed I ndicator Test 

5 Reserved - No action 

6 RS-232 Port Modem Control Line Loopback Test 

7 DEC-423 Port Loopback Test 

8 Parallel Port Loopback Test 

9 Repeat (Loop On) Other Tests I n Parameter String 


Description 

After the first parameter, "4", the parameters each select one test. Several 
tests may be invoked at once by chaining the parameters together separated by 
semicolons. The tests are not necessarily executed in the order in which they are 
entered in the parameter string. 

"ESC 8" invokes the Screen Alignment test for the VT520. Additionally, after 
executing the power-up selftest, the terminal displays either the diagnostic 
messages in the upper left corner of the screen or the "VT520 OK" message in the 
center of the screen and within a box. Upon receipt of any character except XON 
or if the user types a keystroke, the screen is cleared. If the terminal is in local 
mode, then characters from the host are ignored and the message remains visible 
even if characters are received from the host. DECTST causes a disconnect; 
therefore, it should not be used in conjunction with a modem. 
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DECUDK— User Defined Keys 

DECUDK downloads definitions for user-defined keys. 


Format 


DCS 

Ps1 ; Ps2 ; Ps3 

I 

D...D 

ST 

9/0 

Clear, 
Lock, and 
Modifier 

7/12 


9/12 

Device 

Final 

Key Definition String 

String 

Control 

Character 


Terminator 

String 

Introducer 

Parameters 





Parameters 


Psl 

is the clear parameter. Pc selects how to clear key definitions. 


Psl 

Meaning 

0 (default) 
or none 

1 

Clear all keys before loading new values. 

Load new UDK values; clear old values only when 
redefined. 


When Psl is 1, the terminal only clears the keys you are loading. By using a Psl 
value of 1, you can redefine some keys without redefining them all. 

Note 

There are 768 bytes of memory for all user-defined keys. A key definition 
can only use the number of bytes available when that key is loaded. 


Programming Tip 

If Psl is 1, a key load may fail because no memory space is available. The reason 
for this is as follows: 

With Psl set to 1, keys are cleared and loaded sequentially. If the new definition 
for a key is larger than the old one, then you may exceed the 768 byte limit. 

For example, suppose @ contains 412 bytes, |f^ contains 330 bytes, and g 
contains 20 bytes. You try to load @ with 40 bytes, with one byte, and 
with one byte, in that order. This works if all keys are cleared first (Psl is 0), but 
not if keys are cleared one at a time (Psl is 1). When you try to load with 40 
bytes, the load fails because only 26 bytes are free at that time. 

768 (maximum) - 412 ( [f^ ) - 330 ( [ft| ) = 26 

Ps2 

is the lock parameter. PI determines whether the key definitions are locked or 
unlocked after you load them. 
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Ps2 

Action 

0 or none 

1 

Lock the keys. If you want to load new values into the keys, then 
you must unlock the keys by using Set-Up. 

Do not lock the keys against future redefinition. 


If Ps2 is 1 and the keys are already l<xked, then nothing happens. 

The terminal uses a special lock to prevent or allow the programming of user- 
defined keys. You can turn on this lock from Set-Up or from the host (with a 
DECUDK device control string). The lock affects all programmable keys. When 
you use the lock, you should follow these guidelines: 

< Unlock the keys to define them. 

The keys must be unlocked before you can define them. You can only unlock 
the keys from set-up. If a key is locked and an application tries to redefine 
the key with a DECUDK sequence, then the terminal ignores the sequence. 

< Lock the keys to prevent redefinition. 

You can lock the keys from Set-Up or from the host by sending a DECUDK 
sequence. New key definitions are locked by default. 


Ps3 

is the modifier parameter. Ps3 designates whether the key is shifted or unshifted. 


Ps3 

Action 

0, 2, or none 
1 

3 

4 

Defines the shifted function key. 

Defines the unshifted function key. 

Defines the alternate unshifted function key. 
Defines the alternate shifted function key. 


is the final character. The vertical bar (7/12) identifies this control string as a 
DECUDK. 

D . . . D 

are the k^ ddnnition strings. You include these strings between the final 
character (| ) and the string terminator (ST). Each string consists of a key 
selector number (Kyn) and a string parameter (Stn), separated by a slash (/) 
(2/15). A semicolon (;) (3/11) separates different strings. 

• The key selector number (Kyn) indicates which key you are defining. Tables 
5-8 and 5-9 list the definable keys and their identifying values. Table 5-10 
compares the function keys on the VT keyboard to equivalent keys on the PC 
keyboard. 
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Description 


Table 5-8 VT Keyboards 


Pm = 1 


Kyn 

Key 

11 

E3 

12 


13 


14 

S 

15 


17 

@ 

18 

0 

19 


20 

g 

21 

Eo] 

23 

EE 

24 

EE 

25 

EE 

26 

EE 

28 

EE 

29 

EE 

31 

EE 

32 

EE 

33 

EE 

34 

EE 


Pm = none, 0, or 2 
Key 

I Shift/F1 I 
I Shift/F2 I 
I Shift/F3 I 
I Shift/F4 I 
I Shift/F5 I 
I Shift/F6 I 
I Shift/F7 I 
I Shift/F8 I 
I Shift/F9 I 
I Shift/F10 I 
|Shift/F11 I 
I Shift/F12 I 
I Shift/F13 I 
I Shift/F14 I 
I Shift/F15 I 
I Shift/F16 I 
I Shift/F17 I 
I Shift/F18 I 
I Shift/F19 I 
I Shift/F20 I 


Note 

Pm values of 3 and 4 are specific to the PC keyboard. 
They are ignored when you use a VT keyboard. 
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Table 5-9 PC Keyboards 
Pm Value 


Kyn 1 None, 0, or 2 


11 0 
12 0 

13 0 

14 0 

15 0 

17 0 

18 0 

19 0 

20 0 

21 [F0 

23 0T] 

24 0 ^ 

Shift/FI 1 
Shift/F2 1 
Shift/F3 1 
Shift/F4 1 
Shift/F5 1 
Shift/F6 1 
Shift/F7 1 
Shift/F8 1 
Shift/F9 1 
Shift/FI 0 1 
Shift/F1 1 1 
Shift/FI 2 1 

25 |Alt/F3| 

Alt/Shift/F3 1 

26 |Alt/F4| 

Alt/Shift/F4 1 



28 |Alt/F5| 

Alt/Shift/F5 1 



29 |Alt/F6| 

Alt/Shift/F6 1 

31 |Alt/F7| 

Alt/Shift/F7 1 

32 |Alt/F8| 

Alt/Shift/F8 1 



33 |Alt/F9| 

Alt/Shift/F9 1 



34 1 Alt/FI 0| 

Alt/Shift/FI 0 1 

35 1 Alt/F1 1| 

Alt/Shift/FII 1 



36 1 Alt/FI 2 1 

Alt/Shift/FI 2 1 


3 4 


AI1/F1 I 
Alt/F2| 
AI1/F3 1 
Alt/F4| 
Alt/F5| 
Alt/F6| 
Alt/F7| 
Alt/F8| 
AI1/F9 1 
AI1/F10 
Alt/FH 
AII/F12 


Alt/Shift/F1 I 
Alt/Shift/F2 I 
Alt/Shift/F3 I 
Alt/Shift/F4 I 
Alt/Shift/F5 I 
Alt/Shift/F6 I 
Alt/Shift/F7 I 
Alt/Shift/F8 I 
Alt/Shift/F9 I 
Alt/Shift/FlO 
Alt/ShHt/F11 
Alt/Shift/F12 
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Table 5-10 VT and PC Keyboard Function Keys Compared 

Keyboard 
Kyn VT PC 


11 

E3 

EE 

12 

g 

EE 

13 


EE 

14 

E3 

EE 

15 

Ei 

EE 

17 

E^ 

EE 

18 

EE 

EE 

19 

EE 

EE 

20 

EE 

EE 

21 

El 

El 

23 

El 

El 

24 

El 

El 

25 

El 

- 

26 

El 

- 

28 

El 

- 

29 

El 

- 

31 

El 

- 

32 

El 

- 

33 

El 

- 

34 

El 

- 


• The string parameters (Stn) are the encoded definition of the keys. String 
parameters consist of hex pairs in the following ranges: 

3/0 through 3/9 (0 through 9) 

4/1 through 4/6 (A through F) 

6/1 through 6/6 (a through f) 

When you combine these hex values, they represent an 8-bit quantity. 

This method lets you use any of the 256 character codes in the key string. 
You can enter key definition strings in any order. 

Default: Empty. The key is undefined. 


Description 

DCS (9/0) indicates the beginning of a device control string. DCS is an 8-bit Cl 
character. You can use ESC P (1/11 5/0) for a 7-bit environment. 

ST is the string terminator. ST (9/12) is a Cl 8-bit character. You can use ESC \ 
(1/11, 5/12) for a 7-bit environment. 
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General Guidelines When Loading UDKs 

• Clear UDK memory space before loading new definitions. 

Use a DECUDK string to clear keys without locking them. Then you can use 
another DECUDK string to redefine the keys and lock them. 

• If you redefine a key, then the old definition is lost. This clears space if the 
new definition uses less bytes than the old one. 

• There is only one way to unlock UDKs. 

To unlock a UDK, use Set-Up. 

• When you clear a UDK, the key definition is empty. 

• An invalid hex pair in a DECUDK string stops a UDK sequence. 

When a load sequence stops (error or other cause), the terminal saves keys 
already loaded and sends the rest of DECUDK to the screen. 

• You can disable the local function keys by redefining them with DECUDK. 

• DECUDK works in all VT modes except VT52 mode. 

Examples of DECUDK Device Control Strings 

The following sequence clears unshifted UDKs: 

DCS 0 ; 1 ; 1 I ST 

The following sequence locks unshifted UDKs: 

DCS 1 ; 0 ; 1 I ST 

Suppose you want to define the unshifted |f20| key to be "PRI NT", without clearing 
or locking any other keys. The first part of your sequence would look like this: 

DCS 1 ; 1 ; 1 I 3 4 / 

34 is the code for the |f 20| key. 

After the slash character (/) (2/15), you include the definition. The rest of the 
sequence after the slash character would look like this: 

5052494E54ST 

The hex encoding for "PRI NT" is as follows: 

50 = P 

52 = R 

49 = I 

4E = N 

54 = T 

The ST character (9/12) marks the end of the control string: 

DCS 1 ; 1 ; 1 I 34 / 50 52 49 4E 54 ST 
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DECUS — Update Session 

Controls how display memory is updated for this session when it is not active. 
Default: Update when available 


Format 


CSI 

9/11 


Ps 2/12 


y 

7/9 


Description 

Update session according to the parameter Ps as follows: 


Ps 

Update Session . . . 

Description 

1 

Only when active 

Prevents the session from being 
updated until it is explicitly made 
active by the user or the host. 

2 

When available 

Allows the session to be updated when 
the terminal is not otherwise busy with 
the active session. 

3 

At regular intervals 

Ensures session will continue to be 
updated even when not active. 


DECUS can be reported using DECRPSS. 
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DECVCCM — Vertical Cursor-Coupling Mode 


This control function determines whether the user window pans with the cursor 
when the cursor moves past the top or bottom border of the user window. 
DECVCCM is only useful when the height of the current user window is smaller 
than the page. The cursor must stay on the current page. 


Format 


Default: Coupled 


CSI 

? 

6 

1 

h 

9/11 

3/15 

3/6 

3/1 

6/8 

CSI 

? 

6 

1 

1 

9/11 

3/15 

3/6 

3/1 

6/12 


Set: couples the cursor to the display. 
Reset: uncouples the cursor. 


Description 

When DECVCCM is set, the cursor is coupled to the display for vertical 
movement. When the cursor moves past the top or bottom border of the user 
window, the window pans to keep the cursor in view. 


If the cursor moves past the top of the display, the user window pans up. New 
lines appear at the top of the screen, while lines at the bottom move out of view. 


When DECVCCM is reset, the cursor is uncoupled from the display. If the cursor 
moves past the top or bottom border of the user window, the cursor disappears. 


DECXCPR — Extended Cursor Position Report 

The host asks the terminal for the current cursor position, including the current 



page 

number. 

Format 

CSI 

9/11 

? 6 n 

3/15 3/16 6/14 

Response 

CSI 

PI ; Pc ; Pp R 

Parameters 




PI; Pc; Pp 

The terminal indicates that the cursor is currently at line PI, column Pc, on page 
Pp. 
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DECXRLM — Transmit Rate Limiting 


Applications can control the transmit rate limiting feature through the 
DECXRLM control function. 

Default: Unlimited 


Format 


CSI 

? 

7 

3 

h 

9/11 

3/15 

3/7 

3/3 

6/8 

CSI 

? 

7 

3 

1 

9/11 

3/15 

3/7 

3/3 

6/12 


Set: limited transmit rate. 


Reset: unlimited transmit rate. 


Modem Connection and Disconnections 

When the terminal makes a connection to the host system through a modem, 
the terminal performs the following operations to ensure it is ready to send and 
receive. 


• U niocks the keyboard (if it was locked). 

• Clears any transmission in progress. 

• Clears the keyboard buffer and all message buffers. 

• Clears the input buffer. 

• Clears XOFF sent and XOFF received. 


Any of the following conditions will disconnect the connection to the host system 
in VT mode: 

• You press |Shlft| H ( | Shift 1 1 Break] ). 

• You use the Recall or Default fields i n the Set-U p Di rectory. 

• You change the host port you are using (from the RS-232 port to the DEC-423 
port, or from the DEC-423 port to the RS-232 port). 

• The terminal loses the data set read (DSR) signal. 

• The terminal loses the received line signal detect (RLSD) signal for a period 
of time you defined in set-up. See the disconnect delay feature in the 
Communications Set-Up screen. 

• The terminal does not receive an RLSD signal within 30 seconds after DSR. 

• The terminal receives a self-test command from the host system. 

The usual way to disconnect communications is to type ] Shift] [f^ ( ]Shift] ] Break] ). The 
host system's response to the disconnect signal depends on the system and the 
software. 


Terminal-to-Printer Data Flow Control 

The terminal sends only data characters to the printer. The terminal does not 
send XON and XOFF characters. The terminal recognizes only XON and XOFF 
characters from the printer. Any other characters from the printer are ignored. 

When the terminal receives XOFF from the printer, the terminal stops sending 
data. The terminal starts sending data again when it receives an XON, or when 
a clear comm operation is performed. 
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Using C1 Control Characters 

Using an 8-bit setting for the printer port implies the use of 8-bit Cl control 
characters. Using a 7-bit setting implies the use of the 7-bit ESC form of Cl 
control characters. You select the setting by using the data bits/parity feature 
in the Printer Set-Up screen. 

Note on DECXRLM 

Older printers may not recognize the 8-bit form of Cl control characters. With 
these printers, you must set the printer port to 7-bits for correct operation. 


DL — Delete Line 

This control function deletes one or more lines in the scrolling region, starting 
with the line that has the cursor. 


Format 

CSI Pn M 

9/11 3/n 4/13 

Parameters 

Pn 

is the number of lines to delete. 

Default: Pn = 1. 

Description 

As lines are deleted, lines below the cursor and in the scrolling region move up. 
The terminal adds blank lines with no visual character attributes at the bottom 
of the scrolling region. If Pn is greater than the number of lines remaining on the 
page, DL deletes only the remaining lines. DL has no effect outside the scrolling 
margins. 
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DSR — Device Status Reports 


The host computer and terminal exchange DSR sequences to provide the host 
with the operating status of the following features: 


Operating status 
Keyboard status - language 
Cursor position report 
Cursor position with page 
Printer port 


User-defined keys 
M aero space report 
Memory checksum 
Data integrity report 


DSR requests and reports follow one of two formats, ANSI standard or DEC 
private. The format for each is as follows: 


Format 

CSI 

Ps 

n 

ANSI standard 


9/11 

3/? 

6/14 


CSI 

9/11 

? 

3/15 

Ps 

3/? 

DEC private 


Parameters 

Ps 

indicates the type of DSR requested. See the following individual DSR reports for 
specific parameters within each report. 

Description 

There is a different DSR request for each feature. The following sections describe 
the possible DSR reports. If the terminal is in printer controller mode, then 
the printer receives the DSR request. The printer can respond through the 
bidirectional printer port. 


DSR — Cursor Position Report (CPR) 

The host asks the terminal for a cursor position report. 


Format 


Exchange 

Sequence 

Meaning 

Request 

(Host to terminal) 

CSI 6 n 

The host asks for a cursor position 
report (CPR). 

CPR response 
(Terminal to host) 

CSI PI; Pc R 

The terminal indicates that the cursor 
is currently at line PI, column Pc. 
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DSR — Data Integrity Report 

The host asks for the status of the data integrity flag. The data integrity flag 
indicates the integrity of the data flow between the terminal and host. This flag 
is reset each time the terminal sends a data integrity report. 

Programming Tip 

Applications using the flag should always reset the flag before sendi ng data to the 
terminal. You can reset the flag with a DSR request (CSI ? 75 n) sequence. After 
the application sends data, the application should send another request to find 
out if a parity error has occurred. 


Format 


Exchange 

Sequence 

Meaning 

Request 

(Host to terminal) 

CSI ? 75 n 

The host asks for the status of the data 
integrity flag. 

Possible responses 
(Terminal to host) 

CSI ? 70 n 

Ready, no communication errors or 
power-ups have occurred since last 
report. 


CSI ? 71 n 

Malfunction, a communication error has 
occurred since the last report. 


CSI ? 73 n 

The terminal has not reported data 
integrity since the last power-up or hard 
reset (RIS). 


DSR — Extended Cursor Position Report (DECXCPR response) 

The host asks the terminal for the current cursor position, including the current 
page number. 


Format 


Exchange Sequence Meaning 


Request CSI ? 6 n The host asks for an extended cursor 

(Host to Terminal) position report (DECXCPR). 

DECXCPR response CSI PI; Pc; Pp R The terminal indicates that the cursor 

(Terminal to host) is currently at line PI, column Pc, on 

page Pp. 
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DSR — Keyboard Report 

The host asks for the current keyboard language, operating status, and type. 


Format 


Exchange 

Sequence 

Meaning 

Request 

CSI ? 26 n 

The host asks for the keyboard 

(Flost to terminal) 


status. 

Response 

CSI ? 27; Pn; 

The keyboard language Is Pn, the 

(Terminal to host) 

Pst; Ptyp n 

keyboard status Is Pst, and the 
keyboard type is Ptyp. 


Parameters 


Pn 

Table 5-11 is a complete list of keyboards and keyboard languages. 

Table 5-11 Keyboard Languages 
Pn VT/PC Language 

0 Keyboard language cannot be determined. 

1 North American 

2 British 

3 Belgian (Flemish) 

4 French Canadian 

5 Danish 

6 Finnish 

7 German 

8 Dutch 

9 Italian 

10 Swiss French 

11 Swiss German 

12 Swedish 

13 Norwegian 

14 F rench 

15 Spanish 

16 Portuguese 

19 FI ebrew 

22 Greek 

28 Canadian (English) 

29 Turkish-Q/Turkish 

30 Turkish-F/Turkish 

31 Flungarian 

33 Slovak 

35 Polish 

36 Romanian 

38 SCS 

39 Russian 

40 Latin American 


ANSI Control Functions 5-175 



DSR — Keyboard Report 


Pst 

indicates the keyboard status. 


Pst Keyboard Status^ 

0 Keyboard Ready 

3 No Keyboard 

8 Keyboard Busy 


The terminal sends typed characters to the current 
session. 

The terminal does not detect the keyboard. 

The other session is currently using the keyboard. 


tThe terminal only sends Pst in VT level 4 or 5 mode. 


Ptyp 

indicates the keyboard type. 


Ptyp Keyboard Type 

4 LK411 

5 PCXAL 


DSR — Macro Space Report 


The host asks for the available macro space in the form of a macro space report 
(DECMSR). 

Format 


Exchange 

Sequence 

Meaning 

Request 

(Host to terminal) 

CSI ? 62 n 

The host asks for a macro space report 
(DECMSR). 

DECMSR response 
(Terminal to host) 

CSI Pn * { 

The terminal indicates the number of 
bytes available for macro definitions. 


Parameters 

Pn 

n number of bytes i i i 

r'n = — - — rounded down. 
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DSR — Memory Checksum Report (DECCKSR) 

The host asks for a memory checksum report of current text macro definitions. 

Programming Tip 

Enter your macro definitions, then request and save a memory checksum. Later, 
you can request another checksum and see if it has changed. 


Format 


Exchange Sequence Meaning 


Request CSI ? 63; Pid n The host asks for a memory checksum 

(Host to terminal) report of current text macro definitions 

(DECCKSR). 

Pid is an optional numeric parameter 
that provides a label to identify the 
particular checksum request. The 
checksum report returns the label. 

This label lets you differentiate 
between multiple checksum reports. 

Pid is a label indicating which DSR 
request the report is for. 

D..D is the data string consisting of 
four hexadecimal digits indicating 
the checksum. The digits can be in 
the range of 3/0 through 3/9 and 4/0 
through 4/6. 


DECCKSR response DCS Pid ! ~ D..D ST 

(Terminal to host) 


DSR — Operating Status Report 

The host requests the terminal's operating status. 


Format 


Exchange 

Sequence 

Meaning 

Request 

CSI 5 n 

The host requests the terminal’s operating 

(Host to terminal) 


status. The host asks if the terminal is in 
good operating condition. 

Responses 

CSI 0 n 

The terminal indicates that it is in good 

(Terminal to host) 

or 

CSI 3 n 

operating condition. 


The terminal indicates that it has a 
malfunction. 
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DSR — Printer Port Report 

The host asks for the status of the terminal's printer. 

Note 

Host software should check the printer status before entering any print 
mode or starting any printing function. 


Format 


Exchange 

Sequence 

Meaning 

Request 

(Host to terminal) 

CSI ? 15 n 

The host asks for the current printer 
status. 

Possible responses 
(Terminal to host) 

CSI ? 13 n 

No printer. The data terminal ready 
(DTR) signal has not been asserted on 
the printer port since the last power-up 
or reset. 


CSI ? 10 n 

Printer ready. DTR is asserted on the 
printer port. 


CSI ? 11 n 

Printer not ready. DTR is not currently 
asserted on the printer port. 


CSI ? 18 n 

Printer busy. DTR is asserted on the 
printer port, but the other session is 
using the printer. 



In VT Level 1, the terminal sends the 
printer not ready sequence above. 


CSI ? 19 n 

Printer assigned to other session. DTR 
is asserted on the printer port, but the 
printer is assigned to the other session. 
The printer is not available to this 
session. 



In VT100 mode, the terminal sends the 
no printer sequence above. 
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DSR — User-Defined Keys Report (VT Level 4 or higher) 

The host asks if the user-defined keys (DDKs) are locked or unlocked. 

Format 


Exchange 

Sequence 

Meaning 

Request 

(Host to terminal) 

CSI ? 25 n 

The host asks if UDKs are locked or 
unlocked. 

Possible responses 

CSI ? 20 n 

UDKs are unlocked. 

(Terminal to host) 

CSI ? 21 n 

UDKs are locked. 


ECH — Erase Character 

This control function erases one or more characters, from the cursor position to 
the right. ECH clears character attributes from erased character positions. ECH 
works inside or outside the scrolling margins. 

Available in: VT Level 4 or higher mode only 

Format 

CSI Pn X 

9/11 3/n 5/8 

Parameters 

Pn 

is the number of characters to erase. A Pn value of 0 or 1 erases one character. 
Default: Pn = 1. 


ANSI Control Functions 5-179 



ED — Erase in Display 


ED — Erase in Display 

This control function erases characters from part or all of the display. When you 
erase complete lines, they become single-height, single-width lines, with all visual 
character attributes cleared. ED works inside or outside the scrolling margins. 


Format 


CSI Ps J 

9/11 31 n 4/10 

Parameters 

Ps 

represents the amount of the display to erase. 


Ps 

Area Erased 

0 (default) 

1 
2 

F rom the cursor through the end of the display 
From the beginning of the display through the cursor 
The complete display 


Programming Tip 

Use a Ps value of 2 to erase the complete display in a fast, efficient manner. 


EL — Erase in Line 

This control function erases characters on the line that has the cursor. EL clears 
all character attributes from erased character positions. EL works inside or 
outside the scrolling margins. 


Format 

CSI Ps K 

9/11 31 n 4/11 

Parameters 

Ps 

represents the section of the line to erase. 


Ps 

Section Erased 

0 (default) 

1 
2 

From the cursor through the end of the line 
From the beginning of the line through the cursor 
The complete line 
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HPA — Horizontal Position Absolute 


HPA — Horizontal Position Absolute 

Move the active position to the n-th horizontal position of the active line. 


Format 


CSI Pn 

9/11 3/n 6/0 

Parameters 

Pn 

indicates horizontal position. 


Description 

HPA causes the active position to be moved to the n-th horizontal position of 
the active line. If an attempt is made to move the active position past the last 
position on the line, then the active position stops at the last position on the line. 


HPR — Horizontal Position Relative 

Move the active position to the n-th column following the current horizontal 
position of the active line. 


Format 

CSI Pn a 

9/11 3/n 6/1 

Parameters 

Pn 

indicates horizontal position. 

Description 

HPR causes the active position to be moved to the n-th following horizontal 
position of the active line. If an attempt is made to move the active position past 
the last position on the line, then the active position stops at the last position on 
the line. 
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HT — Horizontal Tab 


HT — Horizontal Tab 

HT moves the active position forward in the display to the next horizontal tab 
stop in the active line. 


Format 


HT 

0/9 


Description 


• If the active position does not reach a tab stop before reaching the right 
margin of the active line within the scroll area, then the terminal will set the 
active position to the right margin of the active line. 

• If the active column is beyond the right margin or the active line is outside 
the scroll area because of absolute cursor positioning, then the active position 
will move to the next tab stop or the last column of the active line, whichever 
comes first. 


HTS — Horizontal Tab Set 

HTS sets a horizontal tab stop at the column position indicated by the value of 
the active column when the terminal receives an HTS. 

You can use either one of the following formats: 


Format 


HTS ESC H 

8/8 1/11 4/8 

Description 

Executing an HTS does not effect the other horizontal tab stop settings. 
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HVP — Horizontal and Vertical Position 


HVP — Horizontal and Vertical Position 

This control function works the same as the cursor position (CUP) function. New 
applications should use CUP instead of HVP. HVP is provided for compatibility 
with earlier VT products. 


Format 

CSI 

9/11 

f 

6/6 

Cursor moves to home position selected by DECOM 


CSI 

9/11 

PI 

3ln 

■ Pc f 

o/HH o/ /^//^ Moves cursor to line PI, column Pc 

0/11 01 n 6/6 

Parameters 

PI; PC 




If PI or Pc is not selected or selected as 0, then the cursor moves to the first line 
or column, respectively. Origin mode (DECOM) selects line numbering and the 
ability to move the cursor into margins. 


ICH — Insert Character 

This control function inserts one or more space (SP) characters starting at the 
cursor position. 

Available in: VT Level 4 or higher mode only 


Format 


CSI Pn @ 

9/11 3/n 4/0 


Parameters 

Pn 

is the number of characters to insert. 
Default: Pn = 1. 


Description 

The ICH sequence inserts Pn blank characters with the normal character 
attribute. The cursor remains at the beginning of the blank characters. Text 
between the cursor and right margin moves to the right. Characters scrolled past 
the right margin are lost. ICH has no effect outside the scrolling margins. 
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IL — Insert Line 


IL — Insert Line 

This control function inserts one or more blank lines, starting at the cursor. 


Format 

CSI Pn L 

9/11 3/n 4/12 

Parameters 

Pn 

is the number of lines to insert. 

Default: Pn = 1. 

Description 

As lines are inserted, lines below the cursor and in the scrolling region move 
down. Lines scrolled off the page are lost. I L has no effect outside the page 
margins. 


IND — Index 

I ND moves the cursor down one line in the same column. If the cursor is at the 
bottom margin, then the screen performs a scroll-up. 


Format 


ESC D 

1/11 4/4 
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IRM — Insert/Replace Mode 


IRM — Insert/Replace Mode 


Format 


This control function selects how the terminal adds characters to page memory. 
The terminal always adds new characters at the cursor position. 

Default: Replace. 


CSI 

4 

h 

9/11 

3/4 

6/8 

CSI 

4 

1 

9/11 

3/4 

6/12 


Set: insert mode. 


Reset: replace mode. 


Description 

If I RM mode is set, then new characters move characters in page memory to the 
right. Characters moved past the page's right border are lost. 

If I RM mode is reset, then new characters replace the character at the cursor 
position. 


KAM — Keyboard Action Mode 

This control function locks or unlocks the keyboard. 
Default: Unlocked 


Format 


CSI 

2 

h 

9/11 

3/2 

6/8 

CSI 

2 

1 

9/11 

3/2 

6/12 


Set: locks the keyboard. 


Reset: unlocks the keyboard. 


Description 

If KAM is set, then the keyboard cannot send characters to the host. The Wait 
indicator appears on the keyboard indicator line at the bottom of the screen. The 
terminal ignores all keystrokes that send characters to the host. KAM does not 
affect the (Set-U p) or (Session) keys. 

If KAM is reset, then the terminal unlocks the keyboard. The keyboard can send 
characters to the host. 
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LNM — Line Feed/New Line Mode 


LNM — Line Feed/New Line Mode 

This control function selects the characters sent to the host when you press the 
I Return | key. LNM also controls how the terminal interprets line feed (LF), form 
feed (FF), and vertical tab (VT) characters. 

Note 

For compatibility with Digital's software, you should keep LNM reset (line 
feed). 


Default: Linefeed 

Format 

CSI 

9/11 

CSI 

9/11 

Description 

If LNM is set, then the cursor moves to the first column on the next line when 
the terminal receives an LF, FF, or VT character. When you press | Return | , the 
terminal sends both a carriage return (CR) and linefeed (LF). 

If LNM is reset, then the cursor moves to the current column on the next line 
when the terminal receives an LF, FF, or VT character. When you press [Return | , 
the terminal sends only a carriage return (CR) character. 

Note on LNM 

When the auxiliary keypad is in keypad numeric mode (DECKPNM), the j Enter j 
key sends the same characters as the j Return j key. 


2 

0 

h 

3/2 

3/0 

6/8 

2 

0 

1 

3/2 

3/0 

6/12 


Set: new line. 


Reset: line feed 
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LS — Locking Shift 


LS — Locking Shift 

When you use a locking shift, the character set remains in GL or GR until you 
use another locking shift. Table 5-12 lists all locking shifts available. 


Format 


Table 5-12 Mapping Character Sets with Locking Shifts 


Locking Shift 

Code 


Function 

LSO (locking shift 0) 

SI 

(Ctrl/o) 

Map GO into 


0/15 


GL.(default) 

LSI (locking shift 1) 

SO 

(Ctrl/n) 

Map Gl into GL. 


0/14 



The following locking shift functions are available 

only in VT Level 4 mode. 

LS1R (locking shift 1, right) 

ESC 

~ 

Map Gl into GR. 


1/11 

7/14 


LS2 (locking shift 2) 

ESC 

n 

Map G2 into GL. 


1/11 

6/14 


LS2R (locking shift 2, right) 

ESC 

} 

Map G2 into GR. 


1/11 

7/13 


LS3 (locking shift 3) 

ESC 

0 

Map G3 into GL. 


1/11 

6/15 


LS3R (locking shift 3, right) 

ESC 

1 

Map G3 into GR. 


1/11 

7/12 



Exampies 

The following sequence designates the DEC Technical character set as Gl, then 
maps Gl into GL: 

ESC)> SO 

Designate as Gl. Map Gl into GL. 

The following sequences designate the I SO Latin-1 supplemental character set as 
G2, then map G2 into GR: 

ESC .A ESC } 

Designate as G 2. Map G2 into GR. 
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MC — Media Copy 


MC — Media Copy 


MC is the control sequence that enables the terminal to control all print 
functions. 


Format 


CSI 

Pn 

i 

9/11 

3/n 

6/9 

CSI 

? 

Ps 

9/11 

3/15 

Ztn 


ANSI standard. 


i 

6/9 


DEC private. 


Parameters 


Pn (ANSI standard) 

indicates the following ANSI standard print functions: 


Pn Action 


Notes on Print Page 


0 Prints the page that 
has the cursor. 


2 Sends screen data 
through host port. 

4 Turns off printer 
controller mode. 


The terminal stores data from the keyboard 
until printing is complete. 

If printer extent mode (DECPEX) is currently 
reset, then the print page function only prints 
the scrolling region. 


Printer controller mode lets the host control 
printer operation. The terminal sends 
characters and control sequences directly to 
the printer, without displaying them on the 
screen. 

The terminal sends all characters and control 
sequences except NUL, XON, XOFF, and the 
printer controller mode sequences. 

Printer controller mode cancels autoprint mode. 
When the terminal leaves printer controller 
mode, it returns to the normal method for 
printing operations. 

The printer's active column position should 
always be on the left margin before the 
terminal leaves printer controller mode. 
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MC — Media Copy 


Pn Action 


Notes on Printer Controller Mode 


5 Turns on printer 
controller mode. 

6 Start a printer-to-host 
session. 

7 Stop a printer-to-host 
session. 

Pn (DEC private) 

indicates the following DEC private print functions: 


Pn 

Action 

Note on Print Cursor Line 

1 

Prints the line that 
has the cursor. 

The cursor does not move. 

Pn 

Action 

Notes on Autoprint Mode 

4 

5 

Turns off autoprint 
mode. 

Turns on autoprint 
mode. 

• The printer prints a line from the screen when 
you move the cursor off that line with an LF, 
FF, or VT character, or an autowrap occurs. 



• The printed line ends with a CR and the 

character (LF, FF, or VT) that moved the cursor 
off the previous line. 

8 

Disables 

communication from 
the printer port to the 
host. 


9 

Enables 

communication from 
the printer port to the 
host. 


Pn 

Action 

Note on Print Composed Main Display 


10 


Prints the data on the Printer extent mode (DECPEX) does not affect this 
screen. function. 
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MC — Media Copy 


Pn Action 


Notes on Print All Pages 


11 Prints all pages in 
page memory. 


18 Lets the terminal 
accept printer 
commands. 


If the current page format is 3 pages of 24 lines 
each, the printer prints 3 pages of 24 lines. 

The terminal stores new data from the 
keyboard until printing is complete. 

If print form feed mode (DECPFF) is set, then 
the terminal sends a form feed (FF) to the 
printer after each page. 


Description 

Escape Sequence CSI 6 i and CSI 7 i are functionally equivalent to CSI ? 9 i and 
CSI ? 8 i. Also, CSI ? 9 i and CSI ? 8 i are media copy commands used in VT 
terminals to set/reset printer to host mode. 
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NEL — Next Line 


NEL— Next Line 

Moves cursor to first position on next line. If cursor is at bottom margin, then 
screen performs a scroll-up. 


Format 


ESC E 

033 105 


NP — Next Page 

This control function moves the cursor forward to the home position on one of 
the following pages in page memory. If there is only one page, then the terminal 
ignores NP. 

Default: Move to the next page. 


Format 

CSI Pn U 

9/11 3/n 5/5 

Parameters 

Pn 

indicates how many pages to move the cursor forward. 

Default: Pn =0. 

If Pn is 0 or 1, then the cursor moves to the next page in page memory. If Pn 
tries to move the cursor past the last page in memory, then the cursor stops at 
the last page. 
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PP — Preceding Page 


PP — Preceding Page 

This control function moves the cursor backward to the home position on one of 
the preceding pages in page memory. If there is only one page, then the terminal 
ignores PP. 

Default: Move to the preceding page. 


Format 


CSI Pn V 

9/11 3/n 5/6 

Parameters 

Pn 

indicates how many pages to move the cursor backward. 

Default: Pn =0. 

If Pn is 0 or 1, then the cursor moves to the preceding page. If Pn tries to move 
the cursor back farther than the first page in memory, then the cursor stops at 
the first page. 


PPA — Page Position Absoiute 

This control function can move the cursor to the corresponding row and column 
on any page in page memory. You select the page by its number. If there is only 
one page, then the terminal ignores PPA. 

Default: Move to page 1. 


Format 


CSI Pn sp P 

9/11 3/n 2/0 5/0 

Parameters 

Pn 

is the number of the page to move the cursor to. If Pn is greater than the number 
of the last page in memory, then the cursor stops at the last page. If Pn is less 
than the number of the first page, then the cursor stops at the first page. 
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PPB — Page Position Backward 


PPB — Page Position Backward 

This control function moves the cursor backward to the corresponding row and 
column on one of the preceding pages in page memory. If there is only one page, 
then the terminal ignores PPB. 

Default: Move backward one page. 


Format 


CSI Pn sp R 

9/11 31 n 2/0 5/2 

Parameters 

Pn 

indicates the number of pages to move the cursor backward. If Pn tries to move 
the cursor back farther than the first page in memory, then the cursor stops at 
the first page. 


PPR — Page Position Reiative 

This control function moves the cursor forward to the corresponding row and 
column on one of the following pages in page memory. If there is only one page, 
then the terminal ignores PPR. 

Default: Move to the next page. 


Format 


CSI Pn sp Q 

9/11 31 n 2/0 5/1 

Parameters 

Pn 

indicates how many pages to move the cursor forward. If Pn tries to move the 
cursor beyond the last page in memory, then the cursor stops at the last page. 
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RIS — Reset to Initial State 


RIS — Reset to Initial State 

This control function causes a nonvolatile memory (NVR) recall to occur. RIS 
replaces all set-up features with their saved settings. 

The terminal stores these saved settings in NVR memory. The saved setting for a 
feature is the same as the factory-default setting, unless you saved a new setting. 

Note 

It is recommended that you not use RIS to reset the terminal. You 
should use a soft terminal reset (DECSTR) instead. RIS usually causes 
a communication line disconnect and may change the current baud rate 
settings. When performing a RIS, the terminal sends XOFF to the host to 
stop communication. When the RIS is complete, the terminal sends XON 
to resume communication. 


Format 


ESC c 

1/11 6/3 


RIS Actions 


• Sets all features listed on set-up screens to their saved settings. 

• Causes a communication line disconnect. 

• Clears user-defined keys. 

• Clears the screen and all off-screen page memory. 

• Clears the soft character set. 

• Clears page memory. All data stored in page memory is lost. 

• Clears the screen. 

• Returns the cursor to the upper-left corner of the screen. 

• Sets the select graphic rendition (SGR) function to normal rendition. 

• Selects the default character sets (ASCII in GL, and DEC Supplemental 
Graphic in GR). 

• Clears all macro definitions. 

• E rases the paste buffer. 
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RM — Reset Mode 


RM — Reset Mode 

There are two versions of this control function. You use the ANSI version to reset 
one or more ANSI modes. You use the DEC private version to reset one or more 
DEC private modes. You cannot reset ANSI and DEC private modes with the 
same RM sequence. 

Resetting DEC Private Modes 

CSI ? Pd ■, ■ ■ ■ ; Pd \ 

9/11 3/15 3/n 3/11 ■■■ 3/11 3/n 6/12 

Parameters 

Pd 

indicates a DEC private mode to reset. Table 5-5 lists the Pd values for DEC 
private modes. You can use more than one Pd value in a sequence. 

Exampies 

DEC Private Modes 

The following sequence resets (Hebrew) keyboard mapping (DECHEBM) and 
Hebrew encoding mode (DECHEM): 

CSI ? 34; 36 1 

34 indicates (Hebrew) keyboard mapping. 

36 indicates Hebrew encoding mode. 

Programming Tip 

Applications can use the SM and RM functions to restore any number of VT520 modes to a 
desired state. Seethe Report Mode (DECRPM) section in this chapter for details. 
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S7C1T— Send C1 Control Character to the Host 


S7C1T — Send C1 Control Character to the Host 

The VT520 can send Cl control characters to the host as single 8-bit characters 
or as 7-bit escape sequences. You should select the format that matches the 
operating level you are using. 

The following sequence causes the terminal to send all Cl control characters as 
7-bit escape sequences or single 8-bit characters: 


Format 


ESC sp F 

1/11 2/0 4/7 


Description 

This sequence changes the terminal mode as follows: 


Mode Before Mode After 

VT Level 4 mode, 8-bit controls VT Level 4 mode, 7-bit controls. 

VT Level 4 mode, 7-bit controls Same. Terminal ignores sequence. 

VT Level 1 or VT52 mode, 7-bit controls Same. Terminal ignores sequence. 


S8C1T — Send C1 Control Character to the Host 


The following sequence causes the terminal to send Cl control characters to the 
host as single 8-bit characters: 


Format 


ESC sp G 

1/11 2/0 4/6 


Description 

This sequence changes the terminal mode as follows: 


Mode Before Mode After 

VT Level 4 mode, 8-bit controls Same. Terminal ignores sequence. 

VT Level 4 mode, 7-bit controls VT Level 4 mode, 8-bit controls. 

VT Level 1 mode Same. Terminal ignores sequence. 
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SCS — Select Character Set 


SCS — Select Character Set 

Designate character sets to G-sets. 

To understand how to select character sets, you must first understand the 
function of the terminal's in-use table The in-use table contains the character 
sets the terminal can currently access. You can place any two character sets in 
the terminal's in-use table. The in-use table consists of the graphic Id't (GL) and 
graphic right (GR) logical tables. 

Each time you turn on the terminal, the terminal places the following default 
character sets in the in-use table: 

ASCII in GL 

Supplemental Graphic (or ISO Latin-1 supplemental) in GR 

Together, the ASCI I and Supplemental Graphic sets make up the M ulti national 
set. The ASCI I and ISO Latin-1 supplemental sets make up the I SO Latin-1 set, 
which is the worldwide standard. 

You can select a different character set by following these two steps: 

1. Designate the set as GO, Gl, G2, or G3. 

GO through G3 are logical sets that the terminal uses to access character sets. 
You can designate up to four character sets and have them ready for use in 
the in-use table. 

2. Map the designated set into the in-use table. 

After you map the set into the in-use table, you can display or send any 
character from that set by using 8-bit codes. 


Designating Character Sets (SCS Sequences) 

You designate a hard character set as GO through G3 by using a select character 
set (SCS) escape sequence. You cannot designate a 96-character set as GO. 

SCS sequences use the following format. Table 5-14 lists the code used to select 
each available character set. 


Format 


ESC 

1/11 


1 1 


h 


Parameters 




\-i, intermediate character 

Designates the character set as GO, Gl, G2, or G3. 
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Designating Character Sets (SCS Sequences) 


Table 5-13 Designating a Character Set 


li Character 

Code 

Set Selection 

94'Character Sets 

( left parenthesis 

2/8 

GO (initial setting for GL) 

) right parenthesis 

2/9 

G1 

* asterisk 

2/10 

G2 (initial setting for GR) 

+ plus sign 

2/11 

G3 

96-Character Sets* 

hyphen 

2/13 

G1 

period 

2/14 

G2 

/ si ash 

2/15 

G3 


•You cannot designate a 96-character set into GO. 


l 2 --ln F, intermediate and final characters 

Selects one of the standard character sets. The following table lists the characters 
used to select standard sets. 


Table 5-14 Character Set Codes 


Character Set 

l 2 ...ln F Characters 

Code 

94-Character Sets 

ASCII 

B 

4/2 

(initial setting for G1 and GO) 

DEC Supplemental Graphic 

%5 

2/5, 3/5 

(initial setting for G2 and G3) 

DEC Special Graphic Set 

0 

3/0 

DEC Technical Character Set 

> 

3/14 

User-preferred Supplemental Set 

< 

3/12 

NRC Sets 

DEC Supplemental 

%5 

2/5, 3/5 

DEC Greek 

" ? 

2/2, 3/15 

DEC Hebrew 

" 4 

2/2, 3/4 

DEC Turkish 

%0 

2/5, 3/0 

DEC Cyrillic 

& 4 

2/6, 3/4 

U.K. NRCS 

A 

4/1 

French NRCS 

R 

5/2 

French Canadian NRCSt 

9 or Q 

3/9 or 5/1 

Norwegian/Danish NRCSt 

E, or 6 

6/0, 4/5, 
or 3/6 

Finnish NRCSt 

5 or C 

3/5 or 4/3 

German NRCS 

K 

4/11 


tWe recommend using the first code shown. 


(continued on next page) 
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Designating Character Sets (SCS Sequences) 


Table 5-14 (Cent.) Character Set Codes 


Character Set 

l 2 ...ln F Characters 

Code 

Italian NRCS 

Y 

5/9 

Swiss NRCS 

= 

3/13 

Swedish NRCSt 

7 or H 

3/7 or 4/8 

Spanish NRCS 

Z 

5/10 

Portuguese NRCS 

%6 

2/5, 3/6 

Greek NRCS 

" > 

2/2, 3/14 

Hebrew NRCS 

% = 

2/5, 3/13 

Turkish NRCS 

%2 

2/5, 3/2 

SCS NRCS 

%3 

2/5, 3/3 

Russian NRCS 

96-Character Sets 

& 5 

3/6, 3/5 

ISO Latin-1 Supplemental 

A 

4/1 

ISO Latin-2 Supplemental 

B 

4/2 

ISO Greek Supplemental 

F 

4/6 

ISO Hebrew Supplemental 

H 

4/8 

ISO Latin-Cyrillic 

L 

4/12 

ISO Latin-5 Supplemental 

M 

4/13 

User-preferred Supplemental 

< 

3/12 

tWe recommend using the first code shown. 


Exampies 

The following sequence designates the Special Graphic character set as the G1 
logical set: 

ESC ) 0 

The following sequence designates the I SO Latin-1 supplemental character set as 
the G3 logical set: 

ESC / A 


Mapping Character Sets 

After you designate a character set as GO, Gl, G2, or G3, you must 
map the set into the in-use table as GL or GR. To map a set, you use 
locking-shift or singleshift control functions. See LS-Locking Shift or 
SS-Single Shift, commands. 
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SD— Pan Up 


SD— Pan Up 

This control function moves the user window up a specified number of lines in 
page memory. 

Format 

CSI Pn T 

9/11 3/n 5/4 

Parameters 

Pn 

is the number of lines to move the user window up in page memory. Pn new 
lines appear at the top of the display. Pn old lines disappear at the bottom of the 
display. You cannot pan past the top margin of the current page. 
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SGR — Select Graphic Rendition 


SGR — Select Graphic Rendition 

This control function selects one or more character attributes at the same time. 
Default: Clear all attributes. 


Format 


CSI Ps ; Ps ■■■ m 

9/11 3/n 3/11 3/n ■ ■ ■ 6/13 


Parameters 

Ps 

is a number representing a certain visual attribute. You can use more than one 
Ps value to select different character attributes. Table 5-15 lists Ps values and 
the attributes they select. 

Default: Ps =0 (clears all attributes). 

Table 5-15 Visual Character Attribute Values 


Ps Attribute (VT Level 1 or higher) 

0 All attributes off 

1 Bold 

4 Underline 

5 Blinking 

7 Negative image 

8 I n visible image 


Ps Attribute (VT Level 2 or higher) 

10 The ASCII character set is 
the current 7-bit display 
character set (default). 

11 Hex 00-7F of the PC 
character set codes are 
mapped to the current 7-bit 
display character set. 

12 Hex 80-FF of the current 
character set are mapped 
to the current 7-bit display 
character set. 

22 Bold off 

24 Underline off 

25 Blinking off 

27 N egati ve i mage off 

28 I n visible image off 


(continued on next page) 
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SGR — Select Graphic Rendition 


Table 5-15 (Cent.) Visual Character Attribute Values 


Ps 

Attribute (VT Level 5, VT525 
only)^ 

Default Color 

30 

Foreground Color 0 

Black 

31 

Foreground Color 1 

Red 

32 

Foreground Color 2 

Green 

33 

Foreground Color 3 

Yellow 

34 

Foreground Color 4 

Blue 

35 

Foreground Color 5 

M agenta 

36 

Foreground Color 6 

Cyan 

37 

Foreground Color 7 

White 

39 

Default Foreground Color 

White 

40 

Background Color 0 

Black 

41 

Background Color 1 

Red 

42 

Background Color 2 

Green 

43 

Background Color 3 

Yellow 

44 

Background Color 4 

Blue 

45 

Background Color 5 

M agenta 

46 

Background Color 6 

Cyan 

47 

Background Color 7 

White 

49 

Default Background Color 

Black 

^ANSI color text extension (DAI reports 22 for VT525 and VGB25 only). 


Examples 

When you select more than one attribute in an SGR sequence, then they are 
executed in order. For example, you can use the following sequence to display 
text that is bold, blinking, and underlined: 

CSI 0 ; 1 ; 5 ; 4 m 

The following sequence displays the negative image of text: 

CSI 7 m 


Notes on SGR 


• After you select an attribute, the terminal applies that attribute to all new 
characters received. If you move characters by scrolling, then the attributes 
move with the characters. 

• If you display control characters, then the terminal ignores the bold attribute 
for displayed control characters. 

• Color renditions may be selected in any combination. Selecting additional 
renditions do not affect the setting of previously selected renditions or 
characters already on the display unless all renditions are turned off 
(parameter value 0). 
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SGR — Select Graphic Rendition 


When a PC character set is selected: 


Command 


(Hexadecimal) Display Character 

Executing "CSI 

10 m" 

00-lF : control codes 
20-7F: ASCII characters 
80-FF: 8 bit PC characters 

Executing "CSI 

11 m" 

00-lF : PC characters, except the following codes 
when XON/XOFF isenabl^: 

IB (ESC) 

11 (DCl) 

13 (DC3) 

20-7F: ASCII characters (or PC 7 bit character) 
80-FF: 8 bit PC characters 

Executing "CSI 

12 m" 

00-lF : PC characters that are located in 80 - 9F 
in PC character set, except the following codes 
when XON/XOFF is enabled: 

9B (ESC) 

91 (DCl) 

93 (DC3) 

20-7F: PC characters located in AO-FF 
80-FF: 8 bit PC characters. 

For ISO/ANSI character set: 


Command 


(Hexadecimal) Display Character 

Executing "CSI 

10 m" 

00-lF : control codes 
20-7F: ASCII characters 
80-9F : control code 
AO-FF: GR characters 

Executing "CSI 

12 m" 

00-lF : control codes 

20-7F: ISO/ANSI characters located in AO-FF 
80-9F : control code 
AO-FF: GR characters 


Commands "CSI 10-12 m" affect only the Hex 00-7F portion of the display 
character set. The hex 80-FF region of the display character set is left intact. 

The ASCII character set with control codes residing in Hex 00 to IF region is 
the default 7-bit display character set. This is true regardless of the ISO/ANSI 
or PC character set. When in an ISO/ANSI character set, issuing "CSI 10 m" is 
equivalent to "designating and invoking ASCI I to GO and GL." 
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SGR — Select Graphic Rendition 


When "ESC 11 m" is executed, the display character set is loaded with codes in 
the Hex 00 to 7F region of a PC character set. PC characters whose code values 
are less than IF can be displayed through this sequence except IB (ESC) and 
ll(DCl), 13(DC3) when XON/XOFF is enabled. IB is always executed as an 
ESC to allow the application to execute the command to go back to the default 
character set. Hex 11 and 13 can be displayed only when XON/XOFF is disabled. 
This command does not work when the ISO/ANSI character set is selected. 

Command "ESC 12 m" toggles the high bit of the current 8-bit character set. All 
the characters in Hex 80-FF region can be displayed as 7-bit codes except 9B 
(ESC) and 91(DC1), 93(DC3) when XON/XOFF is enabled. After the command is 
executed, IB is executed as an ESC. Hex 11 and 13 can be displayed only when 
XON/XOFF is disabled. 

When in an ISO/ANSI character set, issuing "CSI 12 m" is equivalent to 
"designating and invoking current 8 bit char set to G2 and GL." 


SRM — Local Echo: Send/Receive Mode 


This control function turns local echo on or off. When local echo is on, the 
terminal sends keyboard characters to the screen. The host does not have to send 
(echo) the characters back to the terminal display. When local echo is off, the 
terminal only sends characters to the host. It is up to the host to echo characters 
back to the screen. 

Default: No local echo 


Format 

CSI 

9/11 

CSI 

9/11 


1 

2 

h 

3/1 

3/2 

6/8 

1 

2 

1 

3/1 

3/2 

6/12 


Set: local echo off. 
Reset: local echo on. 


Description 

When the SRM function is set, the terminal sends keyboard characters to the 
host only. The host can echo the characters back to the screen. 

When the SRM function is reset, the terminal sends keyboard characters to 
the host and to the screen. The host does have to echo characters back to the 
terminal. 
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SS — Single Shifts 


SS — Single Shifts 

You use a single shift when you want to display the next character from a 
different character set. A single shift maps the G2 or G3 set into GL. The 
character set is active for only one character, then the terminal returns to the 
previous character set in GL. 

The terminal has two single-shift control functions available. 

Format 


Single-Shift 

Controi 

8-Bit 

Character 

7-Bit Equivaient 
Sequence 

Function 

Single shift 2 

SS2 

ESC 

N 

Maps G2 into GL for the 


8/14 

1/11 

4/14 

next character. 

Single shift 3 

SS3 

ESC 

0 

Maps G3 into GL for the 


8/15 

1/11 

4/15 

next character. 


Example 

Suppose the ASCII character set is in GL. You want to display the alpha 
character from the DEC Technical character set, already designated as G3. 

You do not want to replace the ASCI I set just to display one character. I nstead, 
you can use single shift 3 to temporarily map the DEC Technical set (G3) into GL. 

SS3 a 

single shift 3 alpha character 

After displaying the alpha character, the terminal maps the ASCI I set (Gl) back 
into GL, replacing the DEC Technical set (G3). 
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SM — Set Mode 


SM — Set Mode 

This control function has two versions. You use the ANSI version to set one or 
more ANSI modes. You use the DEC private version to set one or more DEC 
private modes. You cannot set ANSI and DEC private modes with the same SM 
sequence. 

Setting DEC Private Modes 

CSI ? Pd \ ■ ■ ■ Pd h 

9/11 3/15 3/n 3/11 ... 31 n 6/8 


Parameters 

Pd 

indicates a DEC private mode to set. Table 5-5 lists the Pd values for DEC 
private modes. You can use more than one Pd value in a sequence. 

Exampies 

DEC Private Modes 

The following sequence sets (Hebrew) keyboard mapping (DECHEBM) and 
Hebrew encoding mode (DECHEM): 

CSI ? 34; 36 h 

34 indicates (Hebrew) keyboard mapping. 

36 indicates Hebrew encoding mode. 


Programming Tip 

Applications can use the SM and RM functions to restore any number of VT520 
modes to a desired state. Seethe Report Mode (DECRPM) section in this chapter 
for details. 
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SU — Pan Down 


SU — Pan Down 

This control function moves the user window down a specified number of lines in 
page memory. 


Format 

CSI Pn S 

9/11 31 n 5/3 

Parameters 

Pn 

is the number of lines to move the user window down in page memory. Pn new 
lines appear at the bottom of the display. Pn old lines disappear at the top of the 
display. You cannot pan past the bottom margin of the current page. 


TBC — Tab Clear 

This control function clears tab stops. 


Format 


CSI Ps g 

9/11 31 n 6/7 

Parameters 

Ps 

indicates the tab stops to clear. There are only two values for Ps, 0 and 3. 

0 or none The terminal only clears the tab stop at the cursor. 

(default) 

3 The terminal clears all tab stops. 
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VPA — Vertical Line Position Absolute 


VPA — Vertical Line Position Absolute 

Move to the corresponding vertical position (line Pn) of the current column. 
The default value is 1. 


Format 

CSI Pn d 

9/11 3/n 6/4 

Parameters 

Pn 

is line number. 


Description 


Move cursor to line Pn. VPA causes the active position to be moved to the 
corresponding vertical position on line Pn. If an attempt is made to move the 
active position beyond the last line, then the active position stops at the last line. 


VPR — Vertical Position Relative 

Move vertically Pn lines in the current column. 
The default value is 1. 


Format 


CSI Pn e 

9/11 3/n 6/5 

Parameters 

Pn 

is number of lines to move. 


Description 


VPR causes the active position to be moved to vertically corresponding Pn lines 
following the current position of the active line. If an attempt is made to move 
the active position beyond the last line, the active position stops at the last line. 
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SCO Console Emulation 


This chapter describes the SCO Consoie mode. 

6.1 SCO Console Emulation Mode 

SCO Consoie mode is a terminai emuiation mode, it uses AN Si sequences with 
minor modifications to act iikea SCO UNiX operating system consoie on a PC. 

Depending on the terminai status, SCO Consoie mode for the VT520 transmits 
ASCi i characters (defauit) or scancode to the host when keys are pressed. Users 
can specify a keycode mode by issuing an escape sequence (DECPCTERM) or 
by keyboard encoding of Set-Up. When in SCO Consoie mode with the ASCi i 
keycode seiected, the terminai behavior is simiiar to VT mode. When in SCO 
Consoie mode with scancode seiected, the terminai behavior is simiiar to VT 
PCTerm mode. Tabie 6-1 shows the simiiarities and differences. 


Table 6-1 SCO Console Mode with ASCII Keycodes and Scancodes 

SCO Console Mode with 


Default 

ASCII Keycodes 

Scancodes 

VT Mode 

VT PCTerm 

Screen display 

25x80 

25x80 

24x80 

25x80 

Autowrap 

On 

On 

Off 

On 

Autowrap 

behavior 

LikeWYSE 

LikeWYSE 

Like VT 

Like VT 

Status line 

None 

None 

Local 

None 

Cursor position 
while switching 
pages 

Saved 

Saved 

Not saved 

Not saved 

Character set 

PCTerm (including PC, ISO/ANSI 
character sets) 

VT character set 
(ISO/ANSI) 

PCTerm character 
set 

CSI 10-12 m 

Supported 

Supported 

Not supported 

Not supported 

SU 

Acts like IND 

Acts like IND 

Acts like SU 

Acts like SU 

SD 

Acts like Rl 

Acts like Rl 

Acts like SD 

Acts like SD 

CSI s and CSI u 
DECSC and 
DECRC 

Supported 

Supported 

Supported 

Supported 

Only DECSC and DECRC are supported. 

CSI Pn z 
(switch pages) 

Supported 

Supported 

Not supported 

Not supported 

ESC 0 Fn String 
(Define F unction) 

Supported 

Supported 

Not supported 

Not supported 

Transmit fiow 
control 

None 

None 

XON/XOFF 

None 


SCO Console Emulation 6-1 




SCO Console Emulation 

6.1 SCO Console Emulation Mode 


6.1 .1 Keyboard 

SCO Console mode works with either a PC keyboard or a VT keyboard attached. 

6.1. 1.1 Local Function Keys in SCO Console Mode 

The keys used to perform local functions in SCO Console mode are similar to 
those used for VT mode (see Chapter 8, Keyboard Processing. Table 6-2 shows 
the exceptions ). 


Table 6-2 Local Functions on VT and Enhanced PC Layouts 


Fn# 

Function 

VT Layout 

EPC Layout 

1 

Hold 

1 CapsLock/FI j 

1 Scroll CapsLock j 

2 

Print 

1 CapsLock/F2 j 

1 Print Screen j 

3 

Set-Up 

1 CapsLock/F3 j 

1 CapsLock/Print Screen j, 




1 Alt/Print Screen j 

5 

Break 

1 CapsLock/F5 j 

1 CapsLock/Pause j 

7 

Hard Reset 

1 CapsLock/Ctrl/F3 j 

1 Ctrl/CapsLock/Print Screen j 

8 

Toggle Autoprint 

1 CapsLock/Ctrl/F2 j 

1 Ctrl/Print Screen j 

9 

Disconnect 

1 CapsLock/Shift/F5 j 

1 Shift/CapsLock/Pause j 





10 

Send Answerback 

1 CapsLock/Ctrl/F5 j 

1 Ctrl/CapsLock/Pause j 

11 

Print Composed 

Not supported 



Main Display 



20 

Pan Up 

Not supported 


21 

Pan Down 

Not supported 


24 

Pan Prev Page 

Not supported 


25 

Pan Next Page 

Not supported 


30 

Copy and Paste 

1 CapsLock/FI j 

1 Scroll Lock j 

47 

Primary KB 

1 CapsLock/Ctrl/Alt/FI j 

1 CapsLock/Ctrl/Alt/FI j 


language 



48 

Secondary KB 

1 CapsLock/Ctrl/Alt/F2 j 

1 CapsLock/Ctrl/Alt/F2 j 


language 



53 

IDEC/IBM PC Style 

Not supported 



6.1. 1.2 PC Keyboard 

Tables 6-3 through 6-6 list the default codes sent by keys in ASCI I character 
code mode. 

The keys that can be affected by Caps Lock or Num Lock send a shifted value 
when in Lock state. If [Shift | is pressed when Caps Lock or Num Lock is in effect, 
the key sends its unshifted value. This "Reverse Lock" is the default for a Caps 
Lock function. 

[Ait] has no effect on the key pressed unless otherwise indicated. A blank in any 
column means the keystroke is not defined. 
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SCO Console Emulation 
6.1 SCO Console Emulation Mode 


Table 6-3 SCO Console Mode Function Key Default Codes 


Key 

Unmodified 

|Shift| 

EE 

1 Ctrl/Shift 1 

0 

ESC[M 

ESC[Y 

ESC[k 

ESC[w 


ESC[N 

ESC[Z 

ESC[I 

ESC[x 


ESC[0 

ESC[a 

ESC[m 

ESC[y 


ESC[P 

ESC[b 

ESC[n 

ESC[z 


ESC[Q 

ESC[c 

ESC[o 

ESC[@ 


ESC[R 

ESC[d 

ESC[p 

ESC[[ 

0 

ESC[S 

ESC[e 

ESC[q 

ESC[< 


ESC[T 

ESC[f 

ESC[r 

ESC[] 

g 

ESC[U 

ESC[g 

ESC[s 

ESC["" 

El 

ESC[V 

ESC[h 

ESC[t 

ESC[_ 

EE 

ESC[W 

ESC[i 

ESC[u 

ESC[' 

EE 

ESC[X 

ESC[j 

ESC[v 

ESC[{ 

I Print Screen 

] Print Screen 

ESC[0i 



I Scroll Lock | 

Scroll Lock 

Scroll Lock 

N/A 

N/A 

I Pause I 

Break 

Break 

N/A 

N/A 

Table 6-4 

SCO Console Mode Main Keypad Default Codes 


Key 

Unmodified 

[Shift] 

EE 

1 Ctrl/Shift 1 

I ESC I 

ESC 

ESC 

ESC 

ESC 

m 

1 

1 

1 

1 


2 

@ 

Nul 

Nul 

a 

3 

# 

ESC 

ESC 

H 

4 

$ 

FS 

FS 

a 

5 

% 

GS 

GS 

a 

6 


RS 

RS 

a 

7 

& 

US 

US 

a 

8 

* 

DEL 

DEL 

a 

9 

( 



a 

0 

) 



□ 

- 


US 

US 

a 

= 

+ 



I Backspace | 

BS 

BS 

DEL 

DEL 

El 

HT 

ESC[Z 



a 

q 

Q 

DCl 

DCl 

ai 

w 

w 

ETB 

ETB 

a 

e 

E 

ENQ 

ENQ 

0 

r 

R 

DC2 

DC2 


(continued on next page) 
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SCO Console Emulation 

6.1 SCO Console Emulation Mode 


Table 6-4 (Cent.) SCO Console Mode Main Keypad Default Codes 


Key 

Unmodified 

I Shift I 


I Ctrl/Shift I 

m 

t 

T 

DC4 

DC4 


y 

Y 

EM 

EM 

m 

u 

U 

NAK 

NAK 

m 

i 

I 

HT 

HT 

0 

0 

0 

SI 

SI 

E 

P 

P 

DLE 

DLE 

m 

[ 

{ 

ESC 

ESC 

m 

] 

} 

GS 

GS 

m 

\ 

I 

FS 

FS 

I Return | 

CR 

CR 

LF 

LF 

S 

Ctrl 

Ctrl 

Ctrl 

Ctrl 

H 

a 

A 

SOH 

SOH 

H 

s 

S 

DC3 

DC3 

0 

d 

D 

EOT 

EOT 

m 

f 

F 

ACK 

ACK 

0 

g 

G 

BEL 

BEL 

0 

h 

H 

BS 

BS 

m 

j 

J 

LF 

LF 

0 

k 

K 

VT 

VT 

m 

rn 

I 

L 

FF 

FF 

□ 

' 

II 



0 

z 

Z 

SUB 

SUB 

0 

X 

X 

CAN 

CAN 

0 

c 

c 

ETX 

ETX 

0 

V 

V 

SYN 

SYN 

0 

b 

B 

STX 

STX 

0 

n 

N 

SO 

SO 

0l 

m 

M 

CR 

CR 

□ 

, 

< 



□ 


> 



m 

/ 

? 

US 

US 
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SCO Console Emulation 
6.1 SCO Console Emulation Mode 


Table 6-5 SCO Console Mode Numeric Keypad Default Codes, Num Lock Off 


Keypad Key 

Unmodified 

jShiftj 


1 Ctrl/Shift 1 

I Num Lock | 

Num Lock 

Num Lock 

DC3 

DC3 

m 

/ 

/ 



□ 

* 

* 



m 

ESC[H 

7 

ESC[H 

7 

E 

ESC [A 

8 

ESC [A 

8 

E 

ESC[I 

9 

ESC[I 

9 

□ 

- 

- 

- 

- 

B 

ESC[D 

4 

ESC[D 

4 

E 

ESC[E 

5 

ESC[E 

5 

B 

ESC[C 

6 

ESC[C 

6 

B 

+ 

+ 

+ 

+ 

m 

ESC[F 

1 

ESC[F 

1 

E 

ESC[B 

2 

ESC[B 

2 

E 

ESC[G 

3 

ESC[G 

3 

E 

ESC[L 

0 

ESC[L 

0 

□ 

DEL 


DEL 

DEL 

I Enter | 

CR 

CR 

LF 

LF 

Table 6-6 

SCO Console Mode Numeric Keypad Default Codes, Num Lock On 

Keypad Key 

Unmodified 

Shift 

a 

1 Ctrl/Shift 1 

I Numlock I 

Numlock 

Numlock 

DC3 

DC3 

m 

/ 

/ 



□ 

* 

* 



B 

7 

ESC[H 



B 

8 

ESC [A 



E 

9 

ESC[I 



□ 

- 

- 

- 

- 

B 

4 

ESC[D 



E 

5 

ESC[E 



B 

6 

ESC[C 



B 

+ 

+ 



B 

1 

ESC[F 



E 

2 

ESC[B 



E 

3 

ESC[G 



E 

0 

ESC[L 



□ 


DEL 



I Enter! 

CR 

CR 
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SCO Console Emulation 

6.1 SCO Console Emulation Mode 


Note 

Pressing ! Ait/. | on the numeric keypad sends DEL, not a period. 


Table 6-7 SCO Console Mode Editing Keypad Default Codes 


Key 

Unmodified, Shift , Ctrl, or Ctrl/Shift 

I Insert I 

ESC[L 

jFlomej 

ESC[H 

I Page Up j 

ESC[I 

I Delete j 

DEL 


ESC[F 

1 Page Down j 

ESC[G 


Table 6-8 

SCO Console Mode Cursor Keypad Default Codes 

Key 

Unmodified, Shift , Ctrl, or Ctrl/Shift 

m 

ESC [A 


ESC[B 

=> 

ESC[C 

<;= 

ESC[D 


6.1. 1.3 VT Keyboard Key Mapping 

More key mapping information is provided in Chapter 8, Keyboard Processing. 

• On the main keypad, 8-bit codes are allowed for keyboard input. 

• F unction keys through [^12] send the same codes as through [£12] on a 
PC keyboard. F unction keys |fi 3| through |f20| send the same codes as |fi 3| 
through |F20| in VT mode, except sends an ESC code. 

• For Autowrap, On is the default. 

• On the editing keypad, VT keyboard keys send the same sequences as the 
corresponding PC keyboard keys: 


PC Keyboard 

VT Keyboard 

1 Insert! 

! Insert Flere ! 

! Flome! 

[Fin^ 

! PageUp ! 

Prev 

! Delete ! 

! Remove ! 

S 

! Select! 

! PageDown ! 

!Next! 
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6.2 VT520 SCO Console Control Sequences 


6.2 VT520 SCO Console Control Sequences 


SCODFK — Define Function Key 

Programs function key to send a defined string in SCO Console mode. 

Format 

ESC Q Fn string 
1/11 5/1 


Parameters 

Fn 

is an ASCI I code representing the function key being defined. FI, the first key, is 
represented by "0"; each following key has an ASCI I value that increments 1 from 
the previous key's ASCI I value as follows: 


Key 


1 - 12 
13 - 24 
25-36 
37-48 


49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 


Function Key Fn ASCII Character 


g through [FT^ 

0-; 

Shift/Fi 1 through | Shift/Fi2 1 

<-G 

Ctrl/F1 I through |Ctrl/F12| 

H - S 

ctri/Shift/Fi 1 through 
Ctrl/Shift/F12 1 

T - - 

KpdH 

1 

Kpd[8] 

a 

Kpd 

b 

KpdB 

c 

Kpd [3 

d 

Kpd 

e 

Kpd 

f 

KpdQ 

g 

Kpdm 

h 

Kpd [2] 

I 

Kpd [3^ 

j 

Kpd[g 

k 


String 

is the programmed key definition which is enveloped by two characters as the 
delimiters. 
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SCODFK — Define Function Key 


Description 

The first character after the ASCI I character representing a function key becomes 
the delimiter. It looks for an identical character as the second and final delimiter. 
If string is too long and no memory is available, then the command string 
is aborted and remaining characters are displayed on screen. The character 
becomes the final character. All the following characters are displayed on the 
screen. 

Example: 

Executing "ESC Q 0 'abcdefghij'kimnopq" when 100 bytes of memory is 
available defines the string "abcdefghij" into FI function key and displays 
"kimnopq" on the screen. 

If you execute the same sequence when only a 4 byte string is allowed, then the 
whole sequence is aborted. 

A character causes any following character to subtract 32 from its ASCI I 
value. For example, in the string sends "E" when the key is pressed. 

Any code in the 00-7F region can be defined. An 8-bit code entered is stripped of 
its eighth bit and defined as a corresponding 7-bit code. 

For example, executing ESCQO'FIKEY' defines string FIKEY for function key FI; 
ESClaF2KEYa defines string F2key for F2. 

The maximum string length for a defined key is 255 characters. 


SCODPCC — Display PC Characters 

Displays CO controls (lower 32 bytes) as PC characters for SCO Console mode. 


Format 

ESC XX 

1/11 hex value 

Description 

SCO Console allows "ESC xx" to work when the PC character set is selected and 
displayable characters are mapped in the 00-lF region (when either "CSI 11 m" 
or "CSI 12 m" is executed). The command allows the character in IB location to 
be displayed; IB is always executed as an ESC control code under "CSI 11 or 12 
m" (See SGR). 
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SCORC — Restore Saved Cursor Position 


SCORC — Restore Saved Cursor Position 

Moves cursor to the position saved by save cursor command in SCO console mode. 


Format 


CSI U 

9/11 7/5 


Description 

This command acts the same as the DECRC command, except that the cursor 
stays at the same page instead of moving to a page where the cursor was saved. 


SCOSC — Save Current Cursor Position 

Saves current cursor position for SCO console mode. 


Format 


CSI s 

9/11 7/3 


Description 

This command acts the same as the DECSC command, except that the page 
number where the cursor is located is not saved as a result of executing the 
command. 
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Character Sets 


This chapter describes the character sets supported by the VT520 video terminai. 

7.1 Overview 

The VT520 video terminai supports most character sets for Eastern Europe, 
Cyriiiic, Greek, Hebrew, and Turkish character sets, in addition to traditionai 
DEC and i SO character sets the VT520 supports a number of i BM PC code pages 
(which refer to page numbers in i BM's standard character set manuai) in PCTerm 
mode to emuiate the consoie terminai of industry-standard PCs. 

Each code page defines both the exact repertoire (set of characters) and the 
assignment of code positions in the 0 - 255 range. Once configured, the code page 
is not usuaiiy changed within a singie appiication. 

7.2 Character Sets Supported 

The foiiowing sections iist the characters sets supported by the VT520 terminai. 

7.2.1 VT Graphic Character Sets 

The VT520 supports the foiiowing VT 8-bit muitinationai character sets: 

• iSO Latin-1 

• iSO Latin-2 

• iSO Latin-Cyriiiic 

• iSO Latin-Greek 

• iSO Latin-Hebrew 

• iSO Latin-5 

• KOi-8 Cyriiiic 

• DEC Muitinationai 

• DEC Greek 

• DEC Hebrew 

• DEC Turkish 

The VT520 aiso supports the foiiowing character sets: 

• DEC Speciai Graphics (VTIOO Line Drawing set) 

• DEC Technicai Character set 
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Character Sets 

7.2 Character Sets Supported 

When 7-bit NRCS Characters is selected, a corresponding 7-bit or NRC set is 
used depending on the keyboard language selected. (See Chapter 8 for details.) 

• U.K.NRC(ISO) 

• French NRC (ISO) 

• DEC French Canadian NRC 

• Norwegian/Danish NRC (ISO) 

• DEC Finnish NRC 

• German NRC (ISO) 

• Italian NRC (ISO) 

• DEC Swiss NRC 

• Swedish NRC (ISO) 

• Spanish NRC (ISO) 

• DEC Portuguese NRC 

• SCSNRC 

• Russian 7-bit (KOI -7) 

• DEC 7-bit Greek 

• DEC 7-bit Flebrew 

• DEC 7-bit Turkish 

7.2.2 PCTerm Graphic Character Sets 

When PCTerm mode is selected, the terminal can still use all the VT 8-bit 
character sets listed in Section 7.2.1. Additionally, the following PC code pages 
are supported: 

• PC International (437) 

• PC Multilingual (850) 

• PC Slavic (852) 

• PC Greek (210) 

• PC Spanish (220) 

• PC Turkish (857) 

• PC Portuguese (860) 

• PC Flebrew (862) 

• PC French/Canadian (863) 

• PC Danish/Norwegian (865) 

• PC Cyrillic (866) 

Note 

7-bit NRC sets are not available in PCTerm mode. 
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7.2.3 Control Character Sets 

The following control character sets are defined in the terminal. ASCI I CO and 
Cl control sets have corresponding fonts for graphic representation in control 
representation mode. 

• ASCII CO Control Set (32 characters) 

• 8-bit ASCII Cl Control Set (32 characters) 

The control representation mode font includes CO and Cl control character set 
graphic representations plus DELETE (7/15), non-breaking space - NBSP (10/0), 
and 15/15 (total of 67 characters). 

7.2.4 Character Set Structure 

The VT 8-bit multinational character sets are formed from two 7-bit character 
set "halves." ASCI I is used as the left half (GL), and the corresponding named 
supplemental set is used as the right half (GR). Although the character set 
"halves" can be designated and invoked independently, in practice, they are 
almost always used together. It is simpler and more convenient to think of them 
as a single 8-bit multinational set, although technically they are also separate 
7- bit sets. 

Many characters appear in more than one of the mentioned sets, so the total 
number of characters is far less than the sum of the individual totals. There is 
also a down-line loadable portion of character RAM provided for a custom soft 
font, a Dynamically Redefinable Character Set (DRCS). This character RAM can 
contain up to 2 x 96 characters. 

7.2.5 Characters Not in a Character Set. 

The following characters are not technically part of any of character set. They are 
like "control characters," but they are not in the CO or Cl control sets. 


Name 

Description 

Code 

Keystroke 

Action on Receipt 

SP 

SPACE 

32 

Space Bar 

T reated as space 

DEL 

DELETE 

127 

Delete Ctrl -8 

Ignored (unless in CRM) 


Reserved 

160 

None 

E rror character generated 


Reserved 

255 

None 

Ignored (unless in CRM) 


Notes 

NULL is the only fill character. (DEL and 255 are not usable as fill 
characters.) 

If a 96-character character set is invoked into GL, then the receipt 
of codes 32 and 127 are part of that character set, and their graphic 
characters are displayed from the 96-character set. I n this case, the codes 
32 and 127 are not treated as SP or DEL. 

If a 96-character character set is invoked into GR, the receipt of codes 160 
and 255 are part of that character set, and their graphic characters are 
displayed from the 96-character character set. I n this case, the codes 160 
and 255 are not treated as an error condition or ignored, respectively. 
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7.3 VT Mode 

All DEC character sets are supported in VT500 mode with either a VT keyboard 
or an attached Enhanced PC keyboard. 

In VTIOO mode, VT52 mode, or when 7-bit NRCS characters is selected 
(through Set-Up or DECNRCM), only ASCI I, NRC sets, and DEC Special Graphic 
characters are available. 

7.3.1 Selecting Character Sets 

Character sets are designated with the select character set (SCS) control function. 
Refer to Chapter 5 for more details. 

7.3.2 Character Set Mappings 

The following table lists the character set mappings. 


Character Set 

Mapped onto decimal . . . 

CO controls 

Oto 31 

Space 

32 

ASCII, all other NRC sets. Line Drawing, DEC 
Technical set, DEC 7-Bit Greek, DEC 7-Bit 
Hebrew, or DEC 7-Bit Turkish 

33 to 126 

DEL 

127 

Cl controls 

128 to 159 

10/0 

160 

DEC Multinational Graphic, 

161 to 254 

15/15 

255 

ISO Latin-1 Supplemental Graphic, 
ISO Latin-2 Supplemental Graphic, 
ISO Latin-Cyrillic, ISO Latin-Greek, 
ISO Latin-Hebrew, or ISO Latin-5. 

160 to 255 


These are typical assignments. By appropriate designating and invoking 
sequences, other mappings are possible for the graphic character sets. 

7.4 PCTerm Mode 

This section describes how to select character sets in PCTerm mode. 

7.4.1 Selecting Character Sets 

If a PC character set is selected, then all the SCS sequences used to designate 
and invoke character sets into GO, Gl, G2, G3, GL, and GR (including single and 
locking shifts) are ignored. You select the character set through a Set-Up field or 
an escape sequence, DECPCTERM. You can use only one code page containing 
256 characters at a time. 

If you use a DEC character set, all the SCS and invocation sequences continue to 
work normally. 
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7.4.2 Character Set Mappings 

If DEC character sets are in use, all the character set mappings follow the VT 
mode convention. CO and Cl regions are all control codes. 

I n PC character sets, the conventional I SO Cl region, (80 hex through 9F hex) are 
all displayable character codes. The VT520 does not recognize control sequences 
that have 8-bit control codes; therefore, the 8-bit control mode becomes invalid. 

The CO region (00 hex through IF hex) in a PC character set is mixed with 
control characters and graphic characters. Among them, 11 locations can have 
both control characters and displayable characters in the same locations; other 
locations are occupied by displayable characters only. The 11 CO locations include 
0/5, 0/7, 0/8, 0/9, 0/A, 0/B, 0/C, 0/D, 1/1, 1/3, and 1/B. 

Control codes are used for ENQ, BEL, BS, FIT, LF, VT, FF, CR, DCl, DC3, and 
ESC operations. 

You access the displayable characters by preceding the CO control code with ESC 
to form a 2-byte pair (IBh XXh). These 2-byte pairs, such as ESC CO, are only 
recognized in PCTerm mode. 

7.5 SCO Console Mode 

SCO console mode can use both VT character sets and PC character sets. You 
select a VT character set through the PCTerm character set field in Set-Up, 
or you can use an SCS invocation sequence. You can select a PC character set 
through the same Set-Up field, or you can use the DECPCTERM escape sequence. 

Note 

All the character sets can be displayed on the screen. 


7.6 Soft Character Sets 

You can download soft character set from the host system into the terminal. This 
feature lets you design your own soft character sets for use with the terminal. 
You can only load soft character sets in VT Level 4 or higher. 

The control string command to down-line load the soft character sets is DECDLD. 
The DECDLD command down-line loads one or more characters of a specified 94- 
or 96-character dynamically redefinable character set (DRCS) with a specified 
logical pixel pattern. The affected characters in the DRCS set also change the 
presentation of characters from the set currently being displayed on the screen. 
The DECDLD control does not clear the screen. 

See Chapter 5 for a description of the DECDLD— Dynamically Redefinable 
Character Sets Extension command. 


Note 

VT220 or VT320 fonts may appear different on a VT520 terminal, because 
the character cell sizes are different from those terminals. See the 
Pcmw parameter in DECDLD— Dynamically Redefinable Character Sets 
Extension. 
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The soft character set is also known as a dynamically redefinable character set 
(DRCS). The terminal stores the soft characters in its DRCS buffer. 

Note 

The terminal does not store the soft character set in nonvolatile RAM. 
When you turn off the terminal, the soft characters are lost. 


The next section describes the guidelines for designing a soft set. The sections 
that follow describe how to code, load, designate, and clear a soft set. 

7.6.1 Designing a Soft Character Set 

Your terminal displays each character by turning on a series of pixels. A pixel 
(picture element) is the smallest displayable unit on the screen. Each character 
must fit in a limited area, called the character cell. The size of the character 
cell depends on the number of lines and columns on the screen. The screen can 
display 24, 36, or 48 lines in 80 or 132 columns. With 24 lines on the screen, the 
terminal uses a default character cell size of 10 by 16 pixels for 80 columns and 6 
by 16 pixels for 132 columns (Figure 7-1). 

Figure 7-1 Character Cell Sizes for 24-Line by 80- and 132-Column Fonts 


80 Columns X 24 Lines 


132 Columns X 24 Lines 




GSF_0598_89_R.DG 
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Table 7-1 shows the default character cell widths and heights based on the 
number of lines and columns on the screen. 


Table 7-1 Character Cell Sizes 


Cell Size 

80 Columns 

132 Columns 

24 Lines/Screen 



Width 

10 pixels 

6 pixels 

Height 

16 

16 

36 Lines/Screen 



Width 

10 

6 

Height 

10 

10 

48 Lines/Screen 



Width 

10 

6 

Height 

8 

8 


When you design a character, you should lay out a character cell on grid paper. 
The little boxes on the grid paper represent pixels. You fill in the pixels that 
make up the character. The next section shows an example of a character design. 

You should design six versions of your character set to fit six different character 
cell sizes. This means that there will be a version of your soft character set to fit 
any combination of lines and columns available on the terminal: 

24 lines x 80 columns 
24 lines x 132 columns 
36 lines x 80 columns 
36 lines x 132 columns 
48 lines x 80 columns 
48 lines x 132 columns 

Design your character set, then load six versions of the set, one for each possible 
line/column combination. The terminal automatically selects which version of the 
set to use, based on the current number of lines and columns on the screen. 

The terminal's built-in fonts follow the guidelines in Table 7-2, which lists the 
different guidelines for characters displayed with 24 lines, 36 lines, or 48 lines on 
the screen. I n all cases, the screen resolution is 800 by 400 pixels for 80 columns, 
792 by 400 pixels for 132 columns. The pixel aspect ratio is 1:1.4. 

You must design your characters to fit the cell. The terminal ignores any pixels 
that are defined outside the cell. Also, you should include empty pixels on the 
left or right side of the character cell to allow for space between characters. 
Figure 7-2 shows an example of spacing for an uppercase D character with 24 
lines on the screen. I n this example, the character for the 80-column font has two 
pixel columns reserved for spacing. 
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Figure 7-2 Character Body Sizes for 24-Line by 80- and 132-Coiumn Fonts 


Character 

Spacing Body Width Spacing Spacing Width Spacing 

^ ^ ^ 



Character 
Body 
Height 1 0 


Aii vaiues are in pixeis. 
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Tabie 7-2 Guideiines for Designing Soft Characters 


Character Dimension 

80-Column Font 

132-Coiumn Font 

24 Lines/Screen 



Cell width 

10 pixels 

6 pixels 

Cell height 

16 

16 

Body width 

8 

4 

Body height 

10 

9 

Ascender height 

3 

3 

Descender height 

3 

3 

Spacing before character 

1 

1 

Spacing after character 

1 

1 

(continued on next page) 
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Table 7-2 (Cent.) Guidelines for Designing Soft Characters 


Character Dimension 

80-Column Font 

132-Column Font 

36 Lines/Screen 

Cell width 

10 pixels 

6 pixels 

Cell height 

10 

10 

Body width 

7 

5 

Body height 

7 

7 

Ascender height 

2 

1 

Descender height 

1 

2 

Spacing before character 

2 

1 

Spacing after character 

1 

0 

48 Lines/Screen 

Cell width 

10 pixels 

6 pixels 

Cell height 

8 

8 

Body width 

7 

4 

Body height 

6 

7 

Ascender height 

1 

1 

Descender height 

1 

1 

Spacing before character 

2 

1 

Spacing after character 

1 

1 


7.6.2 Coding the Soft Character Set 

After you design your characters, you must code them for the terminal. This 
section describes how to code soft characters. The next section describes how to 
load the character codes into the terminal. 

Each pixel of a soft character cell receives a binary value of 0 or 1. A 1 bit 
indicates the pixel is on, and a 0 bit indicates the pixel is off. 

The terminal receives the code for a soft character in sections, called sixels. A 
sixel is a 6-bit binary code that represents a vertical column of 6 pixels on the 
screen. Each bit in a sixel corresponds to a pixel on the screen. The following 
example describes how to design and code a soft character. 

Example 

Suppose you want to design an uppercase D for a 24-line by 80-column font. 

1. Draw your design on a grid. 

Use the grid for an 80-column character cell to draw your design. Mark 
which pixels will be on and which pixels will be off. Your design may look like 
Figure 7-2. 

2. Divide the character cell into columns of 6 bits each. 
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Use the format shown in Figure 7-3. Each 6-bit pattern represents 6 pixels, 
or a sixel. The least significant bit is at the top, and the most significant bit 
is at the bottom. The terminal would receive the sixel columns in order (1 to 
10), starting with Group A. 

Figure 7-3 Example of an Uppercase D (24-Line by 80-Column Font) 


123456789 10 


bO 

b1 

b2 

b3 

b4 

b5 

bO 

b1 

b2 

b3 

b4 

b5 

bO 

b1 

b2 

b3 



Group A 


Group B 


Group C 


GSF_0600_89.DG 

Because the character cell height (16 pixels) is not a multiple of 6, the 
columns on the bottom of the character cell (Group D) have only 4 bits each, 
bO through b3. Bits b4 and b5 in the bottom cell do not affect the character's 
appearance, so they have been excluded from Figure 7-3. 

3. Convert the binary value of each sixel to its hexadecimal value. 

Sixels codes are restricted to characters in the range of ? (3Fi6) to ~(7Ei6), 
so you must add an offset of 3Fi6 to the hexadecimal value of each column. 
For example: 

OOOOOO 2 = OO 16 IIOIOI 2 = 35i6 IIIIII 2 = 3Fi6 

-F 3F 16 -F 3F 16 -F 3F 16 


3F 16 


74i6 


7Ei6 
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4. Use Table 7-3 to convert each binary number to the equivalent ASCII 
character. 

Table 7-3 lists the results of steps 3 and 4 for each possible binary value. All 
you have to do is find the 6-digit binary number for each sixel bit pattern in 
your character design. 

Figure 7-4 shows this conversion for the uppercase D in this example. 

You use this procedure to convert each character of your soft character set into a 
string of sixel bit patterns. Then you can download your DRCS characters into 
the terminal, using the DECDLD device control string described in Chapter 5. 


Table 7-3 

Converting Binary Code to an ASCii Character 



Hex. Value + 3F 

Character 

Binary Value Hex. Value 

Offset 

Equivalent 

000000 

00 

3F 

? 

000001 

01 

40 

@ 

000010 

02 

41 

A 

000011 

03 

42 

B 

000100 

04 

43 

C 

000101 

05 

44 

D 

000110 

06 

45 

E 

000111 

07 

46 

F 

001000 

08 

47 

G 

001001 

09 

48 

H 

001010 

A 

49 

1 

001011 

B 

4A 

J 

001100 

C 

4B 

K 

001101 

D 

4C 

L 

001110 

E 

4D 

M 

001111 

F 

4E 

N 

010000 

10 

4F 

0 

010001 

11 

50 

P 

010010 

12 

51 

Q 

010011 

13 

52 

R 

010100 

14 

53 

S 

010101 

15 

54 

T 

010110 

16 

55 

U 

010111 

17 

56 

V 

011000 

18 

57 

w 

011001 

19 

58 

X 

011010 

lA 

59 

Y 

011011 

IB 

5A 

z 

011100 

1C 

5B 

[ 

011101 

ID 

5C 

\ 

011110 

IE 

5D 

] 

011111 

IF 

5E 


100000 

20 

5F 



(continued on next page) 
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Table 7-3 (Cent.) Converting Binary Code to an ASCII Character 


Binary Value 

Hex. Value 

Hex. Value + 3F 
Offset 

Character 

Equivalent 

100001 

21 

60 

' 

100010 

22 

61 

a 

100011 

23 

62 

b 

100100 

24 

63 

c 

100101 

25 

64 

d 

100110 

26 

65 

e 

100111 

27 

66 

f 

101000 

28 

67 

g 

101001 

29 

68 

h 

101010 

2A 

69 

i 

101011 

2B 

6A 

j 

101100 

2C 

6B 

k 

101101 

2D 

6C 

1 

101110 

2E 

6D 

m 

101111 

2F 

6E 

n 

110000 

30 

6F 

0 

110001 

31 

70 

P 

110010 

32 

71 

q 

110011 

33 

72 

r 

100100 

34 

73 

s 

110101 

35 

74 

t 

110110 

36 

75 

u 

110111 

37 

76 

V 

111000 

38 

77 

w 

111001 

39 

78 

X 

111010 

3A 

79 

y 

111011 

3B 

7A 

z 

111100 

3C 

7B 

{ 

111101 

3D 

7C 

1 

111110 

3E 

7D 

} 

mill 

3F 

7E 

~ 
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123456789 10 



000000 Same 111111 100000 Same Same 010000 001000 000111 Same 




7.6.3 Downloading Soft Characters 

The terminal lets you load up to six variations of the same soft character set for 
each session. These six variations correspond to the six different combinations of 
character width and character height available. 


Character Width 

For 80 columns: 10 pixels 

For 132 columns: 6 pixels 

Character Height 

For 24 lines/screen: 16 pixels 

For 36 lines/screen: 10 pixels 

For 48 lines/screen: 8 pixels 
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You can adjust the screen size by using the select number of lines/screen 
(DECSNLS) control function. The terminal automatically selects the appropriate 
soft set for the screen size. 

When loading a soft set, you specify which of the six width/height variations 
the set is intended for. Your set replaces any soft set already loaded for that 
width/height variation. 

You should load six variations of your set to correspond to the six variations 
of character width and height available in the terminal (80 or 132 columns by 
24, 36, or 48 lines). Do not confuse the font rendition with the actual character 
set. You cannot load six different soft sets. However, you can load six different 
renditions of the same soft set. 

7.6.4 Designating the Soft Character Set 

You designate your soft character set the same way you designate the hard 
character sets— using a select character set (SCS) sequence. You also use the 
same format for the SCS sequence. 


ESC I ntermediate(s) Final 

1/11 ********* ***** 

Intermediate(s) 

are one or more characters that designate the soft character set as one of the 
logical sets, GO through G3. You use the same intermediate characters that you 
use for SCS select character set function (Table 5-13). 

The intermediate character(s) also indicates whether the soft character set is 
a 94- or 96-character set. Make sure you use an intermediate character that 
matches the setting of the character set size parameter (Pcss) in the DECDLD 
string (Table 5-2). 

Final 

is the Dscs name you used for the soft character set in the DECDLD string. 

Notes on Designating Soft Character Sets 

* Replacing a soft set with a new soft set 

If you use a new Dscs name when you replace the current soft set with 
another soft set, then the following occurs: 

Characters from the old soft set are undefined. If you redefine the soft 
set, characters currently on the screen may change. 

- Any logical sets (GO, Gl, G2, G3) used to designate the old soft set are 
undefined. The in-use table is also undefined. 

After you load a new soft set, use a select character set (SCS) sequence to 
designate the soft set. Using SCS eliminates the confusion involved with 
undefined characters. 

* Replacing a hard set with a soft set 

You can define a soft set that replaces one of the hard sets (such as ASCI I or 
DEC Special Graphic). 
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A soft set that replaces a hard set remains in effect until you perform one of 
the following actions: 

- Clear the soft set by: 

• Recalling saved settings or factory-default settings with the Save or 
Default fields in the Set-Up Directory. 

• Running the power-up self-test. 

Redefine the soft set (using another DECDLD string). 

7.6.5 Soft Character Set Example 

Suppose you want to create a soft character set containing a solid rectangle, a 
blank, a rectangular box, and a striped rectangle. You decide to use a font that is 
24 lines by 80 columns with a character cell size of 8 by 16 pixels. This example 
shows how you would 

1. Download the set. 

2. Designate the set as Gl. 

3. Map the Gl set into GL. 


Note 

Make sure the terminal is in a VT Level 4 or higher mode before you try 
to load a soft character set. You cannot load soft sets in VT Level 1 mode. 


1. You could use the following DECDLD string to load your character set. The 
string is shown divided into sections for clarity. 

DCS 

1 ; 1 ; 0 ; 12 ; 1 ; 1 ; 12; 0 { sp 0 
/ / . 

????????/????????/????????; 

~000000~/~??????~/~GGGGGG~; 

TTTTTTTT/TTTTTTTT/TTTTTTTT; 

ST 


DCS (9/0) 

introduces the device control string. 

1 ; 1 ; 0 ; 12 ; 1 ; 1 ; 12 ; 0 

is the parameter string specifying the following functions. See Table 5-2 for 
parameter definitions. 


Parameter 

Pfn =1 
Pen =1 

Pe = 0 
Pemw = 12 
Pss =1 
Pt = 1 
Pemh = 12 
Pcss =0 


Function 

Loads this soft set into the DRCS font buffer. 

Selects the character at row 2/ column 1 in the ASCI I table 
(Figure 4-1) as the first character to load. 

Erases all characters in the font buffer for that rendition. 

Selects a maximum character width of 12 pixels. 

Selects a font set size of 80 columns, 24 lines. 

Defines the set as a text font. 

Selects a maximum character height of 12 pixels. 

Defines the set as a 94-character set. 
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{(7/11) 

indicates the end of the parameter characters and specifies that this sequence 
is a DECDLD string. 

sp @ 

defines the character set as an unregistered soft set. This value is the 
recommended default value for user-defined sets. The sp represents one 
space. You can use other values to define other specific character sets. 

/ / 

represents the first character (a solid rectangle). 

; separates the soft characters. 

77777777/P7777777/77777777 

represents the second character (a blank). 

GGGGG- 

represents the third character (a hollow rectangle). 

TTTTTTTT/TTTTTTTT/TTTTTTTT 

represents the fourth character (a set of horizontal stripes). 

ST (9/12) indicates the end of the DECDLD string. 

2. Now you are ready to designate the character set as Gl. You can use the 
following SCS escape sequence: 

ESC ) sp 0 

ESC (1/11) introduces the SCS sequence. 

) (2/9) 

designates the character set as Gl. 
sp @(2/0, 4/0) 

selects the soft set as the set to designate as Gl. Remember, sp @was the 
name used for the soft set in the DECDLD string. 

3. Finally, you want to map the Gl set into the in-use table as GL. You can map 
the set by sending a shift out (SO) control character. To send (load) the SO 
character, you hold down the]^ key and press the|^ key. 

Note 

For information on using shift characters, see LS-Locking Shift or 
SS-Single Shift commands. 


7.6.6 Clearing a Soft Character Set 

You can clear a soft character set that you loaded into the terminal by using the 
following DECDLD control string: 

DCS 1;1;2 { sp 0 ST 

Any of the following actions also clear the soft character set: 

• Performing the power-up self-test. 

• Selecting the Recall or Default set-up fields from the Set-Up Directory. 

• Using a reset to initial state (RIS) sequence. 
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This chapter describes the physicai keyboards and keyboard-to-host interface 
supported by the VT520 video terminai. 

8.1 Overview — Keyboard Layout 

The term keyboard layout describes the physical layout of a keyboard, 
specificaiiy, the number of keys and their positions on the keyboard. The VT520 
supports tyro keyboard iayouts: VT layout and PC layout. 

Figure 8-1 VT Keyboard Layout 

<zz> cz> 

[Ol ^ 




MA-1520a-92.PS 


Figure 8-2 PC Keyboard Layout 
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8.2 DEC VT Layout 

When a DEC VT Layout keyboard is used, only characters from the currently 
selected keyboard character set may be generated. All other graphic character 
keystrokes are ignored. See Chapter 8 for a list of the character sets supported. 

The numeric keypad compose feature works as follows. Pressing and holding 
the Compose (Alt-Gr on EPC keyboards) while typing a number on the numeric 
keypad sends the corresponding decimal character code. The character code will 
be sent when the Compose key is release. If the keypad period is typed while 
entering the number, the previously entered value is multiplied by 16 and added 
to the value entered subsequently. This feature supports the column/row entry 
used commonly in character coding tables. 

8.3 VT Layout - PC Term Mode 

PCTerm mode using a VT layout keyboard is the same as PCTerm mode with an 
Enhanced PC layout keyboard with the following exceptions: 

• All keystrokes send scan codes, except: 

- I CapsLock |fT| performs Hold, 

- I CapsLock 1^ forms Print, 

- I CapsLock 1^ enters Set-U p, and 

- I CapsLock 1^ send Break. 

• Keystations 107, 124 - 126, and 130 send the corresponding scan codes 
generated by the LK411 VT layout. Keystations 131 - 133 act as Print Screen, 
Scroll Lock, and Pause. 

• Keystations 42, (VT |T[| ), sends the scan code of keystation 29 of Enhanced 
PC layout (EPC [YO ). 

• Keystations 127 (VT | Do | ), sends the scan code of keystation 110 (EPC pic| ). 
Table 8-1 shows the make/break scan codes for the VT layout in PCTerm mode. 


Table 8-1 Scan Codes for VT Layout in PCTerm Mode 


Key No. 

VT Legend (U.S.) 

Scan Code (Make / Break) 

42 


2B/AB 

107 

E 

7E / FE 

124 

E3] 

EO 3D / EO BD 

125 

E3 

EO 3E / EO BE 

126 

Help 

EO 3F / EO BF 

127 

Do 

01/81 

130 


E0 41/E0C1 

131 

|PrtSc| 

EO 2A EO 37/ EO B7 EO AA 
Ctrl or Shift 37 / EO B7 EO AA 

131 

1 SysReq | 

Alt 54/ D4 

132 

1 Scroll Lock | 

46 /C6 

133 

1 Pause 1 

El ID 45 El 9D C5 


1 Break 1 

Ctrl EO 46 EO C6 
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8.4 Enhanced PC Layout - PCTerm Mode 

I n PCTerm mode, each press or release keystroke causes a unique scan code or 
sequence of scan codes to be sent to the host, corresponding to the keystation that 
was pressed or released. There is no keyboard character set. It is left to the host 
to translate scan codes into the desired display character set. 

The one exception to the rule above is that Caps Lock combinations that involve 
local functions still work. 

• I CapsLock] Print Screen | enters Set-U p, 

• I CapsLock I Pause | send Break, 

• I CapsLock pT| performs Hold, 

• I CapsLock forms Print, 

• I CapsLock enters Set-U p, and 

• I CapsLock [f^ send Break. 

The make code for Caps Lock is sent when the Caps Lock key is released, before 
another key is pressed, or when another key is pressed that is not defined as a 
local function above. 

All keys, including | Shift | , |Ait| , and send make codes immediately upon being 
depressed, EXCEPT | Caps Lock |, whose make code is deferred as described above. 
If a modifier combination other than CapsLock is defined to invoke a local 
function (such as Alt/F3), a make code is sent for the modifier before the local 
function is invoked. When the local function is recognized, the corresponding 
break code is sent to cancel the modifier. 

DEC and ISO multinational character sets are available in PCTerm mode. The 
7-bit NRC sets are not included. 

8.5 Enhanced PC Layout - VT Mode 

The Enhanced PC layout can be used as an alternate to the VT Layout in VT 
mode. I n this mode, the VT520 still operates as a traditional video terminal to 
communicate with conventional terminal applications. Since the Enhanced PC 
Layout does not correspond key-for-key to the VT Layout, some adaptation is 
necessary. Two styles are provided to support different users: 

• DEC VT Style for traditional DEC VT users. 

• IBM PC Style for IBM PC or ASCII terminal users 

Pressing | Caps Lock I Num Lock] toggles between these two styles. When DEC VT 
Style is selected, "VT" is displayed on the keyboard indicator line. Either style 
can be saved in NVM. 

8.5.1 DEC VT Style 

I n this style, all keys send the same function sequences as the similarly named 
key on the VT Layout. The missing keys from the VT Layout are accessed by 
Caps Lock key combinations, where you press and hold ] Caps lock | while you type 
another key. 

• Local terminal functions, "Print Screen," "Scroll Lock," and "Pause," are top 
row F keys. 

• Left I Alt/Space | functions as compose key. 
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8.5.2 IBM PC Style 

I n this style (the default style), the keys are mapped to behave as they would on 
an I BM PC. The differences in the I BM PC Style are: 

• Editing keypad keys, |Home| and | Delete | , send sequences corresponding to these 
functions. 

• Numeric keypad keys send different sequences when the keypad is in numeric 
mode to accommodate the "Num Lock" feature. With Num Lock off, the 
numeric keypad sends editing key sequences. 

• [fi] through send function key sequences in PC style. Local terminal 
functions, "Print Screen," "Scroll Lock," and "Pause," are located as they 
would be on an Enhanced PC layout. 

• Keys to operate copy and paste are different. See 3.7. 

• Left I Alt/Space | does not work as compose key. 

8.6 Main Key Array 

This section describes the main keys on the keyboard. 

8.6.1 Character Sets 

Only characters from the currently selected keyboard character set may be 
generated. All other graphic character keystrokes are ignored. The following 
keyboard character sets are supported: ISO Latin 1, ISO Latin 2, ISO Latin 
Cyrillic, ISO Latin Greek, ISO Latin Hebrew, ISO Latin 5 (Turkish), DEC 
Multinational, DEC Cyrillic, DEC Greek, DEC Hebrew and DEC Turkish. When 
7-bit NRCS characters is selected, a corresponding 7-bit NRC set is supported 
based on the Keyboard Dialect. 

PC character sets are not supported in VT modes si nee the terminal is being used 
as a conventional video terminal that happens to have a PC keyboard attached. 
New applications should be written to use ISO character sets. (PC character sets 
are available in PCTerm and SCO console mode.) 

Characters corresponding to the right side of the key top are typed by pressing 
the key in combination with |Ait Gr| , the right Alt key. 

8.6.2 Tab Key 

With an Enhanced PC Layout keyboard, pressing ] Shift/Tab | causes a CBT sequence, 
CSI Z, to be transmitted. A horizontal tabulation code (HT, 0/9) is transmitted 
when a VT Layout keyboard is used. 

8.6.3 Modifier Keys 

Table 8-2 shows the corresponding modifier keys for the VT and the Enhanced 
PC layouts. 
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Table 8-2 VT Style Layout vs. Enhanced PC Style Layout Modifier Keys 


VT Style Keyboard 

PC Style Keyboard 

Left Shift 

Left 1 Shift 1 

Right Shift 

Right Shift 

1 Caps Lock 1 

1 Caps Lock 1 

S 

Left Ctrl 

none 

Right 

Left Compose character 

|Alt Gr| 

Right Compose character 

none 

Left |m| 

Left 1^ 

Rightly 

none or Right 


There is no key on the right side of the VT keyboard. Left and right keys 
on the Enhanced PC layout generates the single control function the same as on 
theVT Layout. 

There is no key labeled "compose" on the Enhanced PC layout. |Ait Gr| (Right 
Alt) accesses the supplemental characters on the top right half of the key tops on 
some Enhanced PC layout keyboards. |Ait Gr| can be used with the numeric keypad 
to enter character codes directly. Left ^it| Space | can be used to initiate compose 
sequences when VT Style is selected. 

8.6.4 Caps Lock 

The Lock function may operate in three ways: 

Caps Lock Alphabetic keys send their shifted character. 

Shift Lock All keys on the main key array send their shifted character. 

Reverse Lock Pressing |Shift| temporarily reverses the effect of | Caps Lock | ; that is, 

unshift^ or lowercase alphabetic characters are transmitted. 

Pressing and releasing the | Caps lock | key toggles the lock state on or off. 

The I Caps Lock] key is also used to generate keystrokes for keys that are not 
present on the keyboard. Known as keyboard extension, this is done by pressing 
and holding the | Caps Lock] key and then pressing the extension key. The lock 
state is not toggled when an extension keystroke is pressed. The following 
Extension keystrokes are defined: 

• I Caps Lock I Print Scre^ acts as the Set-U p key. 

• I Caps Lock I Pause | acts as the Break key. 

• I Caps Lock~[FT| — I Caps Lock |Fio| on the Enhanced PC Layout generates Fll— F20. 
I Caps Lock |KP+| acts as (DEC keypad minus) in application mode. 


8.6.5 Left Alt 

Left 1^ on the PC layout corresponds to the Alt function on the VT layout. 
Depressing the left key performs the following functions (unless re- 
programmed): 

• Left |Ait| Space | acts as the compose key in VT Style. 
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8.6 Main Key Array 

• On the United States Enhanced PC layout, the left 0 acts the same as |Ait Gr 
when pressed and held in combination with keys from the numeric keypad. 
This feature keeps the two @ keys equivalent to each other. 


8.6.6 Right Ait 

The right @ key appears on the United States Enhanced PC layout. On other 
country layouts, the right @ key appears as |Ait Gr| . Depressing the right key 
performs the following functions (unless re-programmed): 

• Right |Ait| Space I acts as the compose key in VT Style. This feature keeps the 
two 1^ keys equivalent. 

• Right 1^ key acts the same as the |Ait Gr| key when pressed and held in 
combination with keys from the numeric keypad. 

• The right key is the same as the Right Alt function on the VT layout with 
the exceptions listed previously. 


8.6.7 AitGr 

The right key is marked as |Ait Gr| on all but the United States Enhanced PC 
layout. The words Alt Gr are short for alternate graphic and corresponds roughly 
to the function of the compose key. 

• [Alt Gr| in combination with graphic character keys generate the character 
corresponding to the right side of the key tops. 

• [Alt Gr| is used for numeric keypad compose. 

8.7 Top Row Function Keys 

There are 20 top row function keys on the VT layout and 12 on the Enhanced 
PC layout. I Caps Lock/Fi | through | Caps Lock/Fio | keys on the Enhanced PC 
layout transmit the same sequences as through |f 20 | in the VT layout. 
Additional unique function sequences are transmitted by pressing function keys 
in combination with | Shift | , |Ait| , or keys. See DECFNK and DECPAK for details. 

I n VT Style, the [fT] through [f^ keys operate the same as on the VT layout 
and can be used for local functions to send function sequences or to be ignored. 

In VT Style, [fT^ (Print Screen), [f^ (Scroll Lock), and [f^ (Pause) send their 
corresponding function key sequences. I n PC Style, the | fi | through | f 5 | keys 
send function sequences (unless re-programmed) while ] Print Screen | , | Scroii Lock~| , 
and I Pause I default to local functions. 

8.8 Editing Keypad Keys 

Figure 8-3 shows the layout for the DEC VT and Enhanced PC editing keypads. 
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Figure 8-3 Editing Keypad Legends on DEC and PC Layouts 

Enhanced PC Layout 


When DEC VT Style is selected, the Enhanced PC layout editing keys transmit 
the same function sequences as the similarly legend editing keys in the VT 
layout. In IBM PC Style, the | Home | key sends a Cursor Up (CUP) sequence to 
move the cursor home and the | Delete] key transmits a DEL (7/15). 

Table 8-3 lists the key sequences for Enhanced PC editing keypads. 


Table 8-3 Editing Keypad Sequences for Enhanced PC Layout 


Enhanced PC Legend 

VT Legend 

VT Style 
Sequence 

PC style 
Sequence 

] Insert] 

] Insert Here ] 

CSI 2 ~ 

CSI 2 ~ 

] Delete ] 

] Remove ] 

CSI 3 ~ 

DEL 

]Home] 

]Flnd] 

CSI 1 ~ 

CSI H 

10 

] Select ] 

CSI 4 ~ 

CSI 4 ~ 

] Page Up ] 

] Prev Screen ] 

CSI 5 ~ 

CSI 5 ~ 

] Page Down ] 

] Next Screen ] 

CSI 6 ~ 

CSI 6 ~ 


Insert 

Home 

Page 

Up 

Delete 

End 

Page 

Down 


MA-0028-93.GRA 


DEC VT Layout 


Find 

Insert 

Here 

Re- 

Move 

Select 

Prev 

Next 


I n addition to these unshifted sequences, the editing keys can send unique 
sequences when pressed in combination with j Shift] , ]m] , or ]ctri] . See DECFNK for 
details. 

8.9 Cursor Keypad Keys 

The cursor keypad keys send the same sequences as the VT layout. Additional 
unique sequences can be sent when pressed in combination with ]Shitt] , ]Ait] , or ]ctFi] . 
See DECFNK for details. 

8.10 Numeric Keypad Keys 

The Enhanced PC layout numeric keypad has three differences from the VT 
layout: 

1. The four keys at the top of the keyboard are labeled ] Num lock ] , [^, ] 3 ], and ]~~] 
instead of ]pfi ] through ]pf4] . 

2. The ] Num Lock ] key toggles the keypad keys, sending either numerals or 
function sequences. 

3. A two unit key occupies the 0 and 0 positions so there is no keypad 
comma. 
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I n VT Style, with Application Mode enabled, the numeric keypad keys send the 
same sequences as the corresponding keys on a VT layout. When the numeric 
keypad is in numeric mode, the four keys at the top of the keyboard still operates 
as |PF1| through |pf4| , and the key sends an ASCI I "+" character. 

Table 8-4 shows the numeric keypad sequences in VT Style. 


Table 8-4 PC Layout Numeric Keypad Sequences - VT Style 


PC Key 

DEC Key 

Numeric Mode Application Mode 

I Num Lock | 

FE 

SS3 P 

SS3 P 

m 

Fa 

SS3 Q 

SS3 Q 

□ 

Fa 

SS3 R 

SS3 R 

□ 

Fa 

SS3 S 

SS3 S 

I Caps Lock/+ I 

□ 


SS3 m 


□ 

II I II 

SS3 1 

□ 

□ 

II II 

SS3 n 

I Enter! 

I Enter I 

CR 

SS3 M 


a 

"0" 

SS3 p 

m 

a 

ii^^ii 

SS3q 

s 

a 

112" 

SS3 r 

a 

a 

11311 

SS3s 

E 

a 

11411 

SS3t 

a 

a 

11311 

SS3 u 

a 

a 

"6" 

SS3 V 

a 

a 


SS3 w 

a 

a 

"8" 

SS3x 

a 

a 

11911 

SS3y 


In IBM PC Style, when the numeric keypad is in Application Mode, the 
numeric keypad keys send the same sequences as the corresponding keys on the 
VT layout as shown in Table 8-4. 

In IBM PC Style, when the numeric keypad is in Numeric Mode, the keypad 
keys send either editing keypad sequences corresponding to the gray legend 
in the lower part of the key tops, or the numerals corresponding to the black 
legend in the upper part of the key tops. The numerals are sent when | Shift | or the 
I Num Lock | has been depressed. The Num Lock state can be toggled on or off by 
pressing the | Num Lock I key. "Num Lock" appears on the keyboard indicator line 
when this feature is activated. If Num Lock is on and "Reverse Lock" is activated, 
pressing |Shift| temporarily reverses the effect of Num Lock. 

Redefining Num Lock Key 

Using Define key... to redefine keys on the numeric keypad will affect only 
the Num Lock off state of these keys. When Num Lock is on, these keys will 
always send their factory default ASCI I numerals and characters. The Num Lock 
behavior of these keys cannot be reprogrammed. 

Scenario: Imagine the keyboard having two numeric keypads: one for Num Lock 
Off, and the other for Num Lock On. Only the Num Lock Off keypad can be 
reprogrammed. The Num Lock On keypad retains the factory defaults. 
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Table 8-5 lists the numeric keypad sequences in PC Style Numeric mode. 


Table 8-5 PC Layout Numeric Keypad Sequences - PC Style, Numeric Mode 


Keys 

Num Lock Off unshifted, or 
Num Lock On with Shift 

Num Lock On unshifted, or 
Num Lock Off with Shift 

1 Num Lock | 



m 

/ 

/ 

□ 

* 

* 

□ 

- 

- 

m 

+ 

+ 

1 ne.l 1 

DEL 


1 Enter! 

CR 

CR 

1 Trift 1 

CSI 2 ~ 

0 

LiJ 

CSI 4 ~ 

1 

s 

CSI B 

2 

1 PaDn 1 

CSI 6 ~ 

3 

E 

CSI D 

4 

S 


5 

a 

CSI C 

6 

i ^ i 

1 Home 1 

CSI H 

7 

s 

CSI A 

8 

i ® i 

1 PqUv 1 

CSI 5 ~ 

9 


Several of the Enhanced PC layout keyboards use a comma instead of a period on 
key 104, sending the corresponding code for a comma instead of a period shown 
in Table 8-5. 

8.11 Local Function Key Defaults 

The keys used to perform local terminal functions differ between the VT 
keyboard, PC keyboard, and the mode selection. Table 8-6 shows the 
corresponding keys for the default local functions. The function number in 
Table 8-6 is used in the DECPFK host sequence or DECPAK's alternate function 
to specify a change to that local function key. 


Table 8-6 Local Functions 


Function 

VT 

SCO 

PC Keyboard 

PC 

Keyboard 

PC 

Keyboard 

Number Function 

Keyboard 

Console 

VT-Style 

PC-Style 

SCO 

0 no function 

1 Hold 

0 

1 CapsLk/FI 1 

E3 

1 Scroll Lock j 



± means the function switches alternately between on and off. 

C&P means Copy and Paste. 

I CapsLk I means the ] Lock | key, | Caps Locl<~| key, or key with lock icon. 


(continued on next page) 
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Table 8-6 (Cent.) Local Functions 


Function 

Number Function 


VT 

Keyboard 


SCO 

Console 


PC Keyboard 
VT-Style 


PC 

Keyboard 

PC-Style 


PC 

Keyboard 

SCO 


2 Print 

3 Set-U p 


4 Session Forward 

5 Break 

7 H ard Reset 

8 Toggle Autoprint 

9 Disconnect 

10 Send Answerback 

11 Print Composed 
Main Display 

12 Session Backward 

20 Pan Up 

21 Pan Down 

24 Pan Prev Page 

25 Pan Next Page 

30 Copy & Paste 

Mode 


CapsLk/F2 

CapsLk/F3 


or 


F4, CapsLk KPO 


[F^,| CapsLk|KP0| 


Ctrl/F3 


Ctrl/F2 


Shift/F5 


Ctrl/F5 


CapsLk/F5 


CapsLk/Ctrl/F3 


CapsLk/Ctrl/F2 


CapsLk/Shift/F5 


CapsLk/Ctrl/F5 


Shift/F2 


n/a^ 


Shift|F4|, 


Shift] CapsLk |KP0| 


Ctrl/ 


Ctrl/ 1). 


Ctrl/Prev 


Ctrl/Next 


n/a 

n/a 

n/a 

n/a 


Ctrl/F3 


Ctrl/F2 


Shift/F5 


Ctrl/F5 


Shift/F2 


Shift|F4|, 


Shift] CapsLk |KP0| 


Ctrl/ 


Ctrl/ 1). 


Ctrl/Page Up 


Ctrl] Page Down 


[fT| (hold 
down) 


CapsLk/FI 


0 


Print Screen 


CapsLk/Print Screen 


CapsLk/Sys Rq 


Alt/Print Screen 


F4 , CapsLk kPO 


CapsLk/Pause 


Ctrl/CapsLk/Print Screen 


Ctrl/Print Screen 


Shift/CapsLk/Pause 


Ctrl/CapsLk/Pause 


Shift/Print Screen 


Shitt]F4|, 


Shift] CapsLk] KPO I 


Ctrl/ 


n/a 


n/a 


Ctrl/ -O 


Ctrl/Page Up 


Ctrl/Page Down 


Scroll Lock 


31 

C&P Cursor Left 

0 

0 

0 

32 

C&P Cursor 
Down 

m 

m 

m 

33 

C&P Cursor Up 



m 

34 

C&P Cursor 
Right 

=> 

=> 

a 

35 

C&P Start 
Selection 

1 Select 1 

|Flome| 

]Home] 

36 

C&P Copy 

1 Remove | 


End 

37 

C&P Paste 

1 Insert Flere | 

1 Insert] 

] Insert] 

38 

C&P ± 
Left-to-Right 

1 Select 1 

jFlomej 

]Home] 

41 

Shift Modifier 

Left or right 
Shift 

Left or right 
1 Shift] 

Left or right 
[Shift] 


^ n/a means the function is not available in the default SCO state. If there is no "n/a" in the SCO Console column, then 
this means that the key sequence is the same as the VT Keyboard column. If there is no "n/a" in the PC Keyboard 
SCO column, then this means that the key sequence is the same as the PC Keyboard PC-S^le column. 

± means the function switches alternately between on and off. 

C&P means Copy and Paste. 

I CapsLk I means the [Lock] key, | Caps LoclT| key, or key with lock icon. 


(continued on next page) 


8-10 Keyboard Processing 



Keyboard Processing 
8.11 Local Function Key Defaults 


Table 8-6 (Cent.) Local Functions 


Function 

Number Function 


42 

Control Modifier 

43 

Alt Function 
Modifier 

44 

Start Compose 

45^ 

Group Shift 
Modifier 

46^ 

Shift2 Modifier 

47 

Primary KB 
language 

48 

Secondary KB 
language 

493 

±KB language 

51 

±Caps Lock State 

52 

±Num Lock State 

53 

±VT/IBM Style 

54 

Extend Kbd 
Modifier 


VT SCO PC Keyboard 

Keyboard Console VT-Style 


a 

Left or 
right 

Left or rig ht 
I Compos^ 

I Group Shift I 


Left or right 
Left or right 
Left I Alt/Space 


Alt/Gr 


Alt/Shift I 

Ctrl/Alt/F1 I I CapsLk/Alt/Ctrl/F|lC|trl/Alt/FT 


Ctrl/Alt/F2 I I CapsLk/Alt/Ctrl/F^C|trl/Alt/F2 


CapsLk I I CapsLk | 

fi^um Lock 

n/a I CapsLk | 

fi^um Lock 

I CapsLk I 


61 

Screen saver 


62 

± Calculator 

1 CapsLk/Alt/F12 | 

63 

± Clock 

1 CapsLk/Alt/FII | 
or 

1 CapsLk/Enter | 

64 

± Show character 
sets 

1 CapsLk/Alt/FlO | 

65 

Transfer result 

1 Shift/Enter | 

91 

BS 


92 

CAN 


93 

ESC 


94 

DEL 


100 

DDK sequence 



CapsLk/Alt/F12 

CapsLk/Alt/FiT 


CapsLk/Alt/FlO 


Shift/Enter 


PC PC 

Keyboard Keyboard 

PC-Style SCO 

Left or right 
Left or right 
Left 

I Alt/Spac^ 

I Alt/Gr I 


Ctrl/Alt/Fl I See SCO 

Console 

Ctrl/Alt/F2 I See SCO 

Console 


CapsLk I 
Num Lociri 

CapsLk I n/a 

Num Lock~| 

CapsLk I 


CapsLk/Alt/F12 

CapsLk/Alt/FiT 


CapsLk/Alt/F10 


Shift/Enter 


^The Group Shift Modifier is assigned to the | Group Shift | key (German "Left | Compose"] ") when it appears on the 
corresponding keyboard (German, Czech, Flungarian, Polish, and Slovak). 

^The Shift2 Modifier is assigned to the | Alt Shift | key (German "right | Compose"] ") when it appears on the corresponding 
keyboard (German). 

^Toggle KB language is assigned to the named language key when it appears on the corresponding keyboard (Greek, 
Flebrew, and Russian). 

± means the function switches alternately between on and off. 

C&P means Copy and Paste. 

I CapsLk I means the | Lock | key, | Caps LoclT| key, or key with lock icon. 


(continued on next page) 
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Table 8- 

-6 (Cent.) Local Functions 



Function 

Number 

1 

Function 

VT SCO 

Keyboard Console 

PC Keyboard 
VT-Style 

PC PC 

Keyboard Keyboard 

PC-Style SCO 

105 

Soft reset (WY)^ 

|Shift|F3| 

|Shift|F3| 

|Shift|F3| 

106 

±Show controls 

|Shift|Ctrl|KP1| 

|Shift|Ctrl|KP1| 

|Shift|Ctrl|KP1| 

111 

iStatus display 

|Ctrl|<;=| 

|Ctrl|<;=| 

|Ctrl|<;=| 


(WY) 




112 

±Split screen 




113 

Raise page split 

|Ctrl|KP -I 

|Ctri|KP -I 

|Ctrl|KP -I 


(WY) 




114 

Lower page split 

|Ctrl|KP +| 

|Ctrl|KP +1 

|Ctrl|KP +1 


(WY) 




115 

Adjust window to 

|Ctrl|Find| 

|Ctrl|Find| 

|Ctrl|Home| 


show cursor (WY) 




116 

±Cursor drag 

|Ctrl|Shift|KP j 




(WY) 




117 

±1 nsert mode 

|Ctrl|PF4| 

|Ctrl|PF4| 

|Ctrl|PF4| 


(WY) 

Ctrl|Shift|PF4| 

|Ctrl|Shift| Insert 1 

|Ctrl|Shift| Insert! 






119 

Home & Clear 

|Ctrl|Shift|Prev| 


|Ctrl|Shift|Home| 


(WY) 




120 

Page 0 (WY 

|Ctrl|KP0| 

|Ctrl|KP0| 

|Ctrl|KP0| 


mono) 




121 

Page 1 (WY 

|Ctrl|KP1| 

|Ctrl|KP1 1 

|Ctrl|KP1| 


mono) 




122 

Page 2 (WY 

|Ctrl|KP2| 

|Ctrl|KP2| 

|Ctrl|KP2| 


mono) 




123 

Page 3 (WY 

|Ctrl|KP3| 

|Ctrl|KP3| 

|Ctrl|KP3| 


mono) 




124 

Page 4 (WY 

|Ctrl|KP4| 

|Ctrl|KP4| 

|Ctrl|KP4| 


mono) 




125 

Page 5 (WY 

|Ctrl|KP5| 

|Ctrl|KP5| 

|Ctrl|KP5| 


mono) 




126 

Page 6 (WY 

|Ctrl|KP6| 

|Ctrl|KP6| 

|Ctrl|KP6| 


mono) 




127 

Page 7 (WY 

|Ctrl|KP7| 

[Ctril[KP7l 

|Ctrl|KP7| 


mono) 




128 

Page 8 (WY 

|Ctrl|KP8| 

[Ctril|KP8| 

|Ctrl|KP8| 


mono) 




129 

Page 9 (WY 

|Ctrl|KP9| 

[Ctril|KP9| 

|Ctrl|KP9| 


mono) 




138 

Prev Page 

1 Ctrl 1 Prev 1 


|Ctrl| PageUp j 



|Ctrljshift|Prev| 


|Ctrl|Shift| PageUp j 


5(WY) indicates that this function is avaiiabiein the ASCII emulation modes only. "WY color" indicates that this function 
is available only in theWYSE color emulation mode. "WY mode", only in theWYSE mono emulation mode. 

± means the function switches alternately between on and off. 

C&P means Copy and Paste. 

I CapsLk I means the | Lock | key, | Caps loclTI key, or key with lock icon. 


(continued on next page) 
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Table 8-6 (Cent.) Local Functions 


Function 

Number 

Function 

VT SCO 

Keyboard Console 

PC Keyboard 
VT-Style 

PC PC 

Keyboard Keyboard 

PC-Style SCO 

139 

Next Page 

|Ctri|Next| 

|Ctri|Shift|Next| 


]Ctri| PageDn ] 
jctrijshifti PageDn ] 

142 

Slow Scroll 

|Ctri|Shift| O 1 


]Ctri|Shift| O ] 

143 

F ast Scrol 1 

|Ctri|Shift| I 


]Ctri|Shift| ] 

151 

±Keyclick 

|Shift| Enter] 


]Shift| Enter] 

155 

±Block mode 
(WY) 

|Shift|Ctri|F5| 
or [Fg 

|Shift|Ctri| Pause] 

]Shift|Ctri| Pause] 

156 

Block mode on 
(WY scan mode) 

|Alt|PFl| 

]Ait| NumLock ] 

]Ait| NumLock ] 

157 

Block mode off 
(WY scan mode) 


] Pause ] 

] Pause ] 

159 

Palette soft 
(WY 325)5 

|Ctri|KP .] 

]Ctrl|KP .] 

]Ctri|KP .] 

160 

Palette 0 (WY 
color) 

|Ctri|KP0| 

]Ctri|KP0] 

]Ctri|KP0] 

161 

Palette 1 (WY 
color) 

|Ctri|KP1| 

]Ctri|KP1 ] 

]Ctri|KP1] 

162 

Palette 2 (WY 
color) 

|Ctri|KP2| 

]Ctri|KP2] 

]Ctri|KP2] 

163 

Palette 3 (WY 
color) 

|Ctri|KP3| 

]Ctrl|KP3] 

]Ctri|KP3] 

164 

Palette 4 (WY 
color) 

|Ctri|KP4| 

]Ctrl|KP4] 

]Ctri|KP4] 

165 

Palette 5 (WY 
color) 

|Ctri|KP5| 

]Ctri|KP5] 

]Ctri|KP5] 

166 

Palette 6 (WY 
color) 

|Ctri|KP6| 

]Ctri|KP6] 

]Ctri|KP6] 

167 

Palette 7 (WY 
color) 

|Ctri|KP7| 

]Ctri|KP7] 

]Ctri|KP7] 

168 

Palette 8 (WY 
color) 

|Ctri|KP8| 

]Ctri|KP8] 

]Ctri|KP8] 

169 

170 

Palette 9 (WY 
color) 

± F ramed 
windows 

|Ctri|KP9| 

]Ctri|KP9] 

]Ctri|KP9] 

171 

± Wi ndow 

|Ctri|F4| 

]Ctri|F4] 

]Ctri|F4] 


configuration 

Ctrij CapsLk |KP0| 

Ctrij CapsLk I KPO] 

Ctrij CapsLk I KPO] 

172 

Raise window 
border 

|Ctri|Shift| I 

]Ctrl|Shift| ] 

]Ctri|Shift| ] 


5(WY) indicates that this function is avaiiabiein the ASCII emulation modes only. "WY color" indicates that this function 
is available only in theWYSE color emulation mode. "WY mode", only in theWYSE mono emulation mode. 

± means the function switches alternately between on and off. 

C&P means Copy and Paste. 

I CapsLk I means the | Lock | key, | Caps Locir| key, or key with lock icon. 


(continued on next page) 
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Table 8- 

-6 (Cont.) Local Functions 










PC 

PC 

Function 


VT 

SCO 

PC Keyboard 

Keyboard 

Keyboard 

Number 

Function 

Keyboard 

Console 

VT-Style 

PC-Style 

SCO 

173 

Lower window 
border 

|Ctrl|Shift| i}. 1 


|Ctrl| Shift 1 i}. 1 

|Ctrl|Shift| ij. I 


181 

Session 1 

1 CapsLk |KP1| 


1 CapsLk |KP1| 

I CapsLk I KP1 1 


182 

Session 2 

1 CapsLk |KP2| 


I CapsLk I KP2 1 

1 CapsLk |KP2| 


183 

Session 3 

1 CapsLk |KP3| 


I CapsLk I KP3 1 

1 CapsLk |KP3| 


184 

Session 4 

1 CapsLk |KP4| 


I CapsLk I KP4 1 

1 CapsLk |KP4| 



± means the function switches aiternateiy between on and off. 

C&P means Copy and Paste. 

I CapsLk I means the | Lock | key, | Caps LoclT| key, or key with iock icon. 


Note 

See Chapter 2 to re-define keys using the Define Key Editor. 


8.11.1 Numeric Keypad Compose 

Pressing and holding | Compose | , or |Ait Gr| while typing a decimal number on 
the numeric keypad sends the corresponding decimal character code when the 
compose key is released. If the[T] key on the keyboard is pressed while entering 
a number, then the value entered before pressing thej~] key is multiplied by 16 
and added to the value entered next. This supports column/row entry commonly 
used in character coding tables. 
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8.11.2 Accessibility Aids 

Accessibility aids allow the user with limited motor skills to use modifier 
key combinations in a sequential manner rather than a simultaneous manner 
(default). All modifier key combinations are supported. 

The Accessibility aids option is enabled by depressing the |Shift| key five times in 
succession. This option can be disabled by pressing and holding a modifier key 
while pressing another key. 

Once enabled, this option provides two levels of assistance known as Latch and 
Lock. The Latch state is achieved by pressing a modifier key once and affects the 
next key pressed. The Lock state is achieved by pressing a modifier key twice. 

All keys pressed are affected by the modifier until they are unlocked by either 
depressing the modifier key again or depressing another modifier key twice. Once 
any modifier is in the Locked state, pressing other modifier keys adds those 
modifiers to the Locked state. 

A small icon appears on the Keyboard Indicator Line or Status Line to provide 
user feedback on the changing modifier state. 

The icons for each state are as follows: 


"LT 


Accessibility Aid Keys Enabled 



Modifier Latched (Cleared on Next Keystroke) 


Modifier Locked 


When Accessibility aid keys are disabled, no icon is displayed on the Keyboard 
Indicator Line or Status Line. 
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8.12 Controlling Keyboard LEDs 

The following sequences allow the host to control keyboard modifier states for 
I Caps Lock] , I Scroll Lock"] , and | Num Lock | or keyboard LEDs to indicate program 
status. They are as follows: 

ESC [ ? 108 h - Set NumLock mode (DECNUMLK) 

ESC [ ? 108 I - Reset NumLock mode 

ESC [ ? 109 h - Set CapsLock mode (DECCAPSLK) 

ESC [ ? 109 I - Reset CapsLock mode 

"Scroll Lock" or "Hold Screen" cannot be controlled from the host because it 
suspends transmission from the host and there is no way to release it. 

DECLL controls keyboard LEDs independently of any keyboard state. The use 
of LEDs for this purpose conflicts with their use as keyboard state indicators. 
The host control selects a mode of how the keyboard LEDs are to be used: as 
keyboard indicators; or host indicators. If host indicators is selected, then the 
DECLL sequence can be used to control the keyboard LEDs. 

The following control sequences are used to control keyboard LEDs. 

ESC [ ? 110 h - Set Keyboard LEDs— Host Indicator Mode (DECKLHIM) 

ESC [ ? 110 I - Reset Keyboard LEDs— Local Indicator Mode (default) 

Note 

See Chapter 2 to re-define keys using the Define Key Editor. 
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8.13 Keyboard Languages 


Table 8-7 VT Keyboard Languages 


Austrian/German 

Greek 

Russian 

Belgian/French 

Flebrew 

SCS 

British 

Flungarian 

Slovak 

Canadian-French/English 

italian 

Spanish 

Czech 

North American 

Swedish 

Danish 

Norwegian 

Swiss-French 

Dutch 

Poiish 

Swiss-German 

Finnish 

Portuguese 

Turkish F 

Flemish 

Romanian 

Turkish Q 


Table 8-8 Enhanced PC Keyboard Languages 


Belgian 

Greek 

Romanian 

British 

Hebrew 

Russian 

Czech 

Hungarian 

SCS 

Danish 

italian 

Slovak 

Dutch 

Latin American 

Spanish 

Finnish 

North American 

Swedish 

French 

Norwegian 

Swiss-French 

French-Canadian 

Poiish 

Swiss-German 

German 

Portuguese 

Turkish 
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8.14 Switching Between Keyboard Languages 

The VT520 allows the user to easily switch between two different keyboard 
layouts for several languages (English and Hebrew, for example). This feature 
allows the VT520 to support both existing conventions and emerging standards 
for extending the graphic input repertoire and/or switching between languages in 
dual language environments. 

The primary keyboard language corresponds to "Group 1" and generally 
references the legends on the left portion of the key tops. 

The secondary keyboard language corresponds to "Group 2" and generally 
references the legends on the right portion of the key tops. 

Unless otherwise overridden, | ctri/Ait/Fi | activates the primary keyboard language 
(locking shift), and | ctri/Ait/F2 1 activates the secondary keyboard language. These 
factory defaults are standard on PCs. 

Selecting a new Keyboard Dialect in Set-Up resets the keyboard group shift 
state to Group 1 and automatically initializes the keyboard character set and VT 
default character set as shown in table Table 8-9. The keyboard character set is 
initialized to match the VT default character set. 


Table 8-9 8-bit Character Set Initialization when Keyboard Language is 
Changed 


New Keyboard Language 

If VT Default Character Set is 
not . . . 

Change to . . . 

Austrian/German, 
Belgian/French, British, 
Canadian-English, 
Canadian-French, Flemish, 
Danish, Dutch, Finnish, italian, 
Portuguese, North American, 
Norwegian, Spanish, Swedish, 
Swiss-French, Swiss-German. 

DEC Multinational character set 
or iSO Latin-1 

iSO Latin-1 

Czech, Hungarian, Poiish, 
Romanian, SCS, or Slovak 

iSO Latin-2 

iSO Latin-1 

Greek 

DEC Greek or iSO Latin-Greek 

iSO Latin-Greek 

Hebrew 

DEC Hebrew or 
iSO Latin-Hebrew 

iSO Latin-Hebrew 

Russian 

KOi-8 Cyrillic or 
iSO Latin-Cyrillic 

iSO Latin-Cyrillic 

Turkish 

DEC Turkish or 
iSO Latin-Turkish 

iSO Latin-Turkish 
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If 7-bit NRCS characters is selected, then the following corresponding NRC sets 
are used. 

Table 8-10 7-bit Character Set Initialization 


Default Character Set 

Keyboard VT Keyboard Enhanced PC Keyboard 


Austrian/German 

German NRC 

Austrian/German NRC 

Belgian/French 

F rench N RC 

French NRC 

British (U.K.) 

U.K. NRC 

U.K. NRC 

Canadian-English 

French Canadian NRC 

French Canadian NRC 

Canadian-French 

French Canadian NRC 

French Canadian NRC 

Czech 

N/A 

N/A 

Danish 

Norwegian/Danish NRC 

Norwegian/Danish NRC 

Dutch 

(Netherlands) 

N/A^ 

N/A^ 

Finnish^ 

Finnish NRC 

Finnish NRC 

Flemish 

F rench N RC 

N/A 

Greek 

DEC Greek NRC 

DEC Greek NRC 

Flebrew 

DEC 7-bit Hebrew 

DEC 7-bit Hebrew 

Flungarian 

N/A 

N/A 

Italian 

Italian N RC 

Italian N RC 

North American 
(U.S.)3 

N/A 

N/A 

Norwegian 

Norwegian/Danish NRC 

Norwegian/Danish NRC 

Polish 

N/A 

N/A 

Portuguese 

Portuguese NRC 

Portuguese NRC 

Romanian 

N/A 

N/A 

Russian 

DEC Russian N RC 

DEC Russian N RC 

SCS 

SCS NRC 

SCS NRC 

Slovak 

N/A 

N/A 

Spanish 

Spanish N RC 

Spanish N RC 

Swedish 

Swedish N RC 

Swedish N RC 

Swiss-French 

Swiss N RC 

Swiss NRC'^ 

Swiss-German 

Swiss N RC 

Swiss N RC 

Turkish-F 

DEC 7-bit Turkish 

N/A^ 

Turkish-Q 

DEC 7-bit Turkish 

DEC Turkish NRC 

^Sameas North American (U.S.) keyboard. 
^Same as Swedish keyboard. 

^7-bit character mode is not available. 

'^Swiss French/German is a single PC keyboard. 


^The VT keyboard is available in both the Turkish-F and Turkish-Q keyboard layouts. The EPC 
keyboard is only available in the Turkish-Q layout. 
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8.14.1 Keystroke Processing 

Any time the terminal is operating, a keyboard encoding is being used to translate 
graphic character keystrokes into character codes, called the keyboard character 
set. The Keyboard Character set is a function of: 

1. Keyboard language 

2. Keyboard group (Hebrew only) 

3. Default character set 

4. The 7-bit or 8-bit characters setting 

5. Any keyboard customization defined in Set-Up. 

When the graphic character assigned to a keystroke (which usually corresponds 
to the legend appearing on the keycap) has a corresponding character in the 
Keyboard Character set, the terminal transmits the corresponding character 
code for that keystroke. The code transmitted for any given keystroke can vary 
depending on the Keyboard Character set. If the graphic character assigned to 
a keystroke does not have a corresponding character in the Keyboard Character 
set, then that keystroke does not transmit any code. 

8.14.2 Non-Spacing Accent Marks 

Accented characters that do not appear directly on a keyboard can often be 
entered by typing a non-spacing diacritical mark follow^ by a base character. 
While most diacritical marks have stand-alone forms (not in combination with 
another character), the non-spacing interpretation of these marks are similar to 
characters but are actually a special internal keystroke representation. 


Table 8-11 

Non-Spacing Accent Marks 

Symbol 

Non-Spacing Accent Name 

' 

Acute accent 

- 

Breve 

V 

Hacek (caron) 


Cedilla 


Circumflex accent 


Diaeresis (umlaut) 


Dot above 

n 

Doubie acute accent 

' 

Grave accent 

j 

Greek Tonos 

” 

M acron 

L 

Ogonek 

o 

Ring above 

~ 

Tilde 


Keystrokes assigned non-spacing accent marks do not send any character 
code immediately, but are used instead to modify the code transmitted by the 
subsequent keystroke. If a keystroke that has been assigned a non-spacing accent 
mark is followed immediately by a graphic character, then this forms a valid 
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character in the keyboard character set, and the corresponding character code is 
transmitted. 

When a non-spacing diacritical key is pressed, "Compose" appears on the 
keyboard indicator line until the next subsequent keystroke. 

If the keystroke immediately following the non-spacing diacritical keystroke 
does not form a valid character in the keyboard character set, then the non- 
spacing diacritical mark is converted to the corresponding character, if any, and 
transmitted from the current keyboard character set. The second keystroke is 
then processed normally. This "error recovery" is different from previous VT 
auto-compose processing; however, this process follows the emerging standard 
used on personal computers. 

8.14.3 German 

For German keyboards, the | Group Shift | (left Compose) key functions as the 
keyboard repertoire extension mechanism. Group 1 and Group 2 are defined 
within the German keyboard dialect and are used whenever the keyboard 
language is set to German. | Group Shift | operates as a single shift prefix if pressed 
and released or as a modifier key if pressed and held. 

8.14.4 Hebrew 

When Hebrew is selected as the Keyboard Dialect, the | ctri/Hebrew | key toggles 
between the primary and secondary keyboard language. 

When switching into 7-bit Hebrew, lowercase English letters are swapped with 
their corresponding Hebrew characters throughout the display. The | Shift/Hebrew | 
key also performs this swapping function at any time. 

8.15 Keystation Numbers 

Figure 8-4 shows the keystation numbers for a VT keyboard. 

Figure 8-4 VT Layout - Keystation Numbers 
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Figure 8-5shows a typical legend for a North American VT keyboard. 

Figure 8-5 VT Layout - Typical North American Key Legends 
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Figure 8-6 Enhanced PC Layout - Map Numbers 
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Figure 8-7 Enhanced PC Layout - Typical North American Key Legends 
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8.16 Scan Codes Sent in PCTerm Mode for EPC Keyboards 

The following keys send the corresponding scan codes, regardless of any modifiers 
that may be in effect. 


Key 

# 

Legend 

(U.S.) 

Scan Code 
Make/Break^ 

1 

□ 

29/A9 

2 

m 

02/82 

3 


03/83 

4 

a 

04/84 

5 

E 

05/85 

6 

a 

06/86 

7 

a 

07/87 

8 

a 

08/88 

9 

a 

09/89 

10 

a 

0A/8A 

11 

a 

0B/8B 

12 

□ 

0C/8C 

13 

a 

0D/8D 

14 


7D/F 

15 

1 Backspace | 

0E/8E 

16 


0F/8F 

17 

a 

10/90 

18 


11/91 

19 

a 

12/92 

20 

a 

13/93 

21 

m 

14/94 

22 

m 

15/95 

23 

a 

16/96 

24 

□ 

17/97 

25 

a 

18/98 

26 

a 

19/99 

27 

m 

1A/9A 

28 

ffl 

1B/9B 

29 

m 

2B/ABt 

30 

1 Caps Lock 1 

3A/BA 

31 

a 

1E/9E 

32 

a 

1F/9F 

33 

a 

20/A0 

34 

a 

21/Al 


^Make means when the key is pressed; Break means when the key is reieased. 
^Not used on 101/102 keyboard iayout. 
tlOl keyboard iayout oniy 
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Key 

Legend 

Scan Code 

# 

(U.S.) 

Make/Break^ 

35 


22/A 2 

36 


23/A 3 

37 

m 

24/A4 

38 

E 

25/A 5 

39 

E 

26/A 6 

40 

□ 

27/A 7 

41 

□ 

28/A 8 

42 


2B/AB+ 

43 

1 Return | 

1C/9C 

44 

Left [Shift] 

2A/AA 

45 


56/D6); 

46 

E 

2C/AC 

47 

E 

2D/AD 

48 

E 

2E/AE 

49 

E 

2F/AF 

50 

E 

30/B0 

51 

E 

31/Bl 

52 

E 

32/B2 

53 

□ 

33/B3 

54 

□ 

34/B4 

55 

m 

35/B5 

56 


73/F32 

57 

Right Shift 

36/B6 

58 

Left 

1D/9D 

60 

Left [^ 

38/B8 

61 

1 Space 1 

39/B9 

62 

Right [^ 

EO 38/EO B8 

64 

Right [Ctrl] 

EO ID/EO 9D 

90 

1 Num Lock | 

45/C 5 

91 

1 ' 1 

47/C 7 

92 

H 

4B/CB 

93 

LE 

4F/CF 

94 


7C/FC^ 

96 

S 

48/C 8 

97 

KP5 

4C/CC 

98 


50/D0 

99 

1 Tns 1 

52/D 2 


^Make means when the key is pressed; Break means when the key is reieased. 
^Not used on 101/102 keyboard iayout. 
tl02 keyboard iayout oniy 
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Key 

# 

Legend 

(U.S.) 

Scan Code 
Make/Break^ 

100 

Keypad Q 

37/B7 

101 


49/C 9 

102 

H 

4D/CD 

103 

i ^ i 

1 PaDn \ 

51/Dl 

104 

1 riel 1 

53/D 3 

105 

Keypad 0 

4A/CA 

106 

Keypad [T] 

4E/CE 

107 


7E/FE^ 

108 

1 Enter! 

EO 1C/E0 9C 

109 


78/F8^ 

110 

|Esc| 

01/81 

112 

E3 

3B/BB 

113 


3C/BC 

114 


3D/BD 

115 

0 

3E/BE 

116 

Ei 

3F/BF 

117 

E^ 

40/C0 

118 

E3 

41/Cl 

119 

E^ 

42/C 2 

120 

E^ 

43/C 3 

121 

eg 

44/C 4 

122 


57/D 7 

123 

eg 

58/D 8 

125 

1 Scroll Lock j 

46/C 6 

^Make means when the key is pressed; Break means when the key is released. 
^Not used on 101/102 keyboard layout. 


The keys in the following table send different series of scan codes depending on the modifier 
state in effect (Shift, Control, Alt, and/or Num Lock). Many of them have a base scan code that 
is identical to another key. To make each key unique, some have an extra byte hex 'EO' or hex 
'E 1' added to their scan code sequence. 


Keyboard Processing 8-25 



Keyboard Processing 

8.16 Scan Codes Sent in PCTerm Mode for EPC Keyboards 


Key # 

Legend 

(U.S.) 

Base Case 
Make/Break 

Shift Case Make/Break 

Num Lock ON Make/Break 

75 


EO 52/EO D2 

EO AA EO 52/EO D2 EO 2A* 

EO 2A EO 52/EO D2 EO AA 

76 

H 

EO 53/EO D3 

EO AA EO 53/EO D3 EO 2A* 

EO 2A EO 53/EO D3 EO AA 

79 


EO 4B/E0 CB 

EO AA EO 4B/E0 CB EO 2A* 

EO 2A EO 4B/E0 CB EO AA 

80 

|Home| 

EO 47/EO C7 

EO AA EO 47/EO C7 EO 2A* 

EO 2A EO 47/EO C7 EO AA 

81 


EO 4F/E0 CF 

EO AA EO 4F/E0 CF EO 2A* 

EO 2A EO 4F/E0 CF EO AA 

83 

m 

E0 48/E0C8 

EO AA EO 48/EO C8 EO 2A* 

EO 2A EO 48/EO C8 EO AA 

84 

m 

EO 50/E0 DO 

EO AA EO 50/E0 DO EO 2A* 

EO 2A EO 50/E0 DO EO AA 

85 

[p^ 

E0 49/E0C9 

EO AA EO 49/EO C9 EO 2A* 

EO 2A EO 49/EO C9 EO AA 

86 

1 Pg Dn 1 

EO 51/EO D1 

EO AA EO 51/EO D1 EO 2A* 

EO 2A EO 51/EO D1 EO AA 

89 

a 

EO 4D/E0 CD 

EO AA EO 4D/E0 CD EO 2A* 

E0 2A E0 4D/E0CD EOAA 


•When the left |ShHt| key is pressed, the AA-2A shift break and make should envelope the base codes as shown in the 
previous table. When the right | Shift] key is pressed, the code B6 (right shift break) is sent in place of AA and the code 
36 (right shift make) is sent in place of 2A. If both right and left |Shift| keys are pressed, then both B6 and AA are sent 
where AA is shown, and both 36 and 2A are sent where 2A is shown. 






Key # 

Legend (U.S.) 

Scan Code Make/Break 

Shift Case Make/Break 

95 

Keypad [ 7 ] 

EO 35/EO B5 

EOAA EO 35/EO B5 EO 2A * 


The marker ccfde Hex 'EO' precedes shift codes that are artificially produced by 
the keyboard logic. These artificially produced shift codes are not repeated during 
typamatic (auto repeat) operation of the corresponding key. Only the unique base 
code is repeated at the auto repeat rate. The terminal must ensure that both 
shift states are restored when all shift-dependent keys are released. 


Key # 

Legend (U.S.) 

Scan Code Make/Break 

Ctrl Case and Shift 
Case Make/Break 

Alt Case Make/Break 

124 

PrtSc 

EO 2A EO 37/EO B7 EOAA 

EO 37/EO B7 



SysRq 



54/D4 


Notice there are two base scan codes associated with keystation 124. To ensure the make/break 
sequence, the code associated with the break must reflect the make code regardless of the Alt 
state at the ti me of the break. 


Key # 

Legend (U.S.) 

Scan Code Make 

Ctrl down Make 

126 

Pause 

El ID 45 El 9D C5 



Break 


E0 46 E0C6 


The Pause/Break key is a make-only key, meaning it generates a code when 
pressed, not when released. All scan codes or actions associated with this key 
occur with the make of the key. 
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8.17 Scan Codes Sent in PCTerm Mode for VT Keyboards 

All keystrokes send scan codes except: 


Key 


Which sends . . . 

1 Caps Lock 1 

0 

Hold 

1 Caps Lock 1 


Print 

1 Caps Lock 1 


E nter Set-U p 

1 Caps Lock 1 

El 

Send Break 


All keys including Shift, Alt, and Ctrl send make codes immediately upon being 
pressed, except the Caps Lock key. The make code for the Caps Lock key is sent 
after the Caps Lock key is released. The following keys send the corresponding 
scan codes, regardless of any modifiers that may be in effect. 


Key Legend Scan Code 

# (U.S.) Make/Break 


42 

m 

2B/AB 

107 


7E/FE 

124 

EE 

EO 3D/E0 BD 

125 

EE 

EO 3E/E0 BE 

126 

Help 

EO 3F/E0 BF 

127 

Do 

01/81 (Like Esc key on PC keyboard) 

130 

EE 

EO 41/EO Cl 

131 

1 Print Screen | 

EO 2A EO 37/EO B7 EO AA 



Ctrl or Shift EO 37/EO B7 


1 Sys Rq 1 

Alt 54/D4 

132 

1 Scroll Lock | 

46/C 6 

133 

1 Pause 1 ^ 

El ID 45 El 9D C5 


Break ^ 

Ctrl EO 46 EO C6 

^On Numeric keypad. 

^This is a make-only key; code is sent only when key is pressed. 
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8.18 Control Codes and Keystrokes 

The following codes are transmitted when thej^ key is depressed simultaneously 
with another key. 


Table 8-12 Control Codes and Keystrokes 


Legend 

HEX Code Transmitted 

Name 

|Ctri| Space! 

00 

NUL 

jCtril 2 1 

00 

NUL 

jCtril A 1 

01 

SOH 

jCtril B 1 

02 

STX 

jCtril C 1 

03 

ETX 

jCtril D 1 

04 

EOT 

|Ctri| E j 

05 

ENQ 

jCtril F j 

06 

ACK 

jCtril G j 

07 

BEL 

jCtril H j 

08 

BS 

|Ctri| i j 

09 

HT 

jCtril J j 

OA 

LF 

jCtril K j 

OB 

VT 

|Ctri| L j 

OC 

FF 

jCtril M j 

OD 

CR 

jCtril N j 

OE 

SO 

jCtril 0 j 

OF 

SI 

|Ctri| P j 

10 

DLE 

|Ctri| Q j 

11 

DC It 

jCtril R j 

12 

DC2 

jCtril S j 

13 

DC3t 

|Ctri| T j 

14 

DC4 

jCtril U j 

15 

NAK 

jCtril V j 

16 

SYN 

jCtril W j 

17 

ETB 

|Ctri| X j 

18 

CAN 

jCtril Y j 

19 

EM 

jCtril Z j 

lA 

SUB 

|Ctri| 3 1 

IB 

ESC 

|Ctrl| [ 1 

IB 

ESC 

jCtril 4 j 

1C 

FS 

jCtril \ j 

1C 

FS 

|Ctri| 5 1 

ID 

GS 

|Ctrl| ] 1 

ID 

GS 


tCode is transmitted if XON/XOFF handiing is disabied. 


(continued on next page) 
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Table 8-12 (Cent.) Control Codes and Keystrokes 


Legend 

HEX Code Transmitted 

Name 

|Ctrl| 6 1 

IE 

RS 

|Ctrl| ~ 1 

IE 

RS 

|Ctrl| 7 1 

IF 

US 

|Ctrl| ? 1 

IF 

US 

|Ctrl| 8 1 

7F 

DEL 

O 

O' 

09 

HT 

|Ctrl| Enter! 

Same as Enter alone. 


jCtrll Return! 

Same as Return alone. 


!Ctrl| Delete! 

18 

CAN 
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This chapter describes the seriai asynchronous communications through the host 
ports. 

9.1 Introduction to Communications 

This chapter describes the physicai iayer and data iink iayer. The physicai iayer 
is comprised of the mechanicai, eiectricai, and functionai arrangements necessary 
for a physicai connection, inciuding cabies and teiephone iines. The physicai iayer 
appiies to both ANSi andASCii terminai emuiations. 

The data iink iayer is the eiectronic protocoi used to convey a unit of information 
from the VT520 to a host computer. This iayer inciudes flow controi, character 
conversions, and some forms of error controi. 

The asynchronous character format consists of a start bit (space), the data bits 
(l=mark, 0=space), the parity bit (if present), and one or two stop bits (mark). 
The data bits represent a character with the ieast significant bit ieading. The 
parity bit may be enabied as either none, odd, even, space, or mark. Received 
parity may be checked or ignored. When transmitting odd or even parity, the 
received parity must be set to the same parity as the transmitted data. These 
parameters can be seiected through Set-Up or by using the escape sequence, 
DECSPP. 

For further information on the asynchronous character format, refer to ANSi 
X3. 15-1976, American Nationai Standard for bit sequencing of the American 
Nationai Standard Code for information i nterchange in Seriai-By-Bit Data 
Transmission. 

The VT520 supports the foiiowing: 

Fuii-dupiex mode 
Fiaif-dupiex mode 

Fuii-dupiex mode aiiows simuitaneous two-way communication, whiie haif-dupiex 
mode iimits communication to one way at any given time. The VT520 aiways 
supports fuii dupiex (two wires) at the physicai iayer. Fiaif-dupiex mode is a 
simpiedata iink iayer protocoi intended to support haif-dupiex modems, it is 
common to view the terminai and attached modem as a singie system. Refer to 
Section 9.2.4 for detaiis on haif-dupiex mode. This feature can be seiected from 
Set-Up or by the controi function, DECFiDPXM. 

The VT520 does not support synchronous communications. 
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9.2 Physical Link Layer 

Communications lines may be connected to the comm ports without interaction 
between the two lines. You can use the Set-Up menu Communication - 
Port select to select the communications port. The port selection can also be 
programmed through the escape sequence, DECSCP. 

9.2.1 25-Pin Connectors 

Figure 9-1 shows the typical 25-pin EIA 232 ports.^ You can only use one 
connector at a time. 

Figure 9-1 25-Pin Port Pin Numbers 


o 
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14 


13 


25 
































































13 


25 
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14 

o 



o 



F M 


1 GND/NC^ 

CCITT/EIA/DIN 

2 TXD 

1 03/BA/D 1 

3 RXD 

104/BB/D2 

4 RTS 

1 05/CA/S2 

5 CTS 

1 06/CB/M2 

6DSR 

107/CC/M1 

7 SIG GND 

102/AB/E2 

8 CD 

109/CF/M5 

12 SI 

112/Cl 

20 DTR 

108.2/CD/S1.2 

23 SPDSEL 

111/CH/S4 

9-11, 13-19, 21, 22, 24, 25 

NC 

MA-0019-93.GRA 


Comml, a DB-25P serial port, has full modem control, accepting a variety of 
modems that meet national and international standards. 

Comm2 has data lead only and RS-423 drivers. 

Table 9-1 shows the interface signals and functions. I nterface signals are labeled 
with both EIA and CCITT designations. 


Tabie 9-1 EiA interface Signais and Functions 

Pin Signal Name Source Function CCITT/EIA/DIN 


1 

GND 

Ground 



2 

TXD L 

Terminal 

Transmitted Data 

103/BA/D 1 

3 

RXD L 

Modem 

Received Data 

104/BB/D2 

4 

RTS 

Terminal 

Request to Send 

105/CA/S2 

5 

CTS 

Modem 

Clear to Send 

106/CB/M2 

6 

DSR 

Modem 

Data Set Ready 

107/CC/M 1 

7 

SGND 


Signal Ground 

102/AB/E2 

8 

RLSD 

Modem 

Rec Line Signal Detector 

109/CF/M5 

9-11, 

13-19, 21, 22, 24, 25 

No connection 

(continued on next page) 


^ Normally grounded on the VT520. NC = no connection. 
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Table 9-1 (Cent.) EIA Interface Signals and Functions 


Pin 

Signal Name 

Source 

Function 

CCITT/EIA/DIN 

12 

SPDI 

Modem 

Speed Mode Indication 

112/CI/M4 

20 

DTR 

Terminal 

Data Term. Ready 

108.2/CD/S1.2 

23 

SPD SEL L 

Terminal 

Speed Select 

111/C H/S4 


9.2.2 DEC Corporate Modular Jacks (MMJ) 

The modular jacks provide DEC-423 compatible levels with the intent of allowing 
greater length between terminal and host. Limited modem support is also 
provided. The DTR output and DSR input are supported on this connector. DEC- 
423 signals provide separate ground lines for TXD and RXD signals. Transmit 
ground for transmit data and DTR are isolated from receive ground used for 
receive data and DSR. Figure 9-2 shows the MMJ port signals. 


Figure 9-2 MMJ Modular Jack Pin Numbers 



1 DTR 

2 TXD + 

3 TXD- 

4 RXD- 

5 RXD + 

6 DSR 


MA-0020-93.GRA 


Table 9-2 describes the function of each MMJ interface signal. 


Table 9-2 MMJ Interface Signals 


Pin 

Signal Name 

Source 

Function 

1 

DTR 

Terminal 

Data Terminal Ready* 

2 

TXD -P 

Terminal 

Transmitted Data 

3 

RXD - 

Terminal 

Transmit Signal Ground 

4 

RXD - 

Modem 

Receive Signal Ground 

5 

RXD -P 

Modem 

Received Data 

6 

DSR 

Modem 

Data Set Readyt 

•Pin 1 is a terminal output signal and uses pin 3 as a reference. 
tPin 6 is a terminal input signal and uses pin 4 as a reference. 


9.2.3 Connector Pins Description 

This section describes the function of full-duplex mode connector pins. Half- 
duplex mode connector pins have different functions than the full-duplex mode 
connector pins as mentioned in Section 9.2.4. 
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9.2.3. 1 Transmitted Data-TXD L 

The TXD L signal is supported on the 25-pin D-sub and the Corporate Modular 
Connector. 

Data on this circuit represents the serially encoded characters that are 
transmitted from the VT520. This circuit is held at the mark state (-) during 
stop bits between characters and also at times when no data is being transmitted. 

On the 25-pin connector when modem control is enabled, no data is transmitted 
unless Clear to Send is asserted from the modem. Assertion of DSR or RLSD 
from the modem is not required. This is specific to the 25-pin El A connector and 
is intended to allow the VT520 to communicate with intelligent modems (like the 
DF224) before a connection has been established. 

9.2.3.2 Received Data-RXD L 

The RXD L signal is supported on the 25-pin D-sub as well as on the Corporate 
Modular Connector. 

Data on this circuit represents the serially encoded characters to be received by 
the VT520. 

When modem control is not enabled, received data is processed regardless of the 
state of the control lines. 

On a 25-pin EIA connector, when modem control is enabled and a connection 
has been established (DSR from the modem is asserted), the received characters 
are ignored if RLSD is unasserted, except when Disconnect Delay in Set-up is 
selected as No disconnect. This is an implementation in firmware of mark 
carrier clamping. 

If a connection has not been established (DSR from the modem is not asserted), 
then received characters are processed even if RLSD is unasserted. This is an 
implementation that permits V.25 bis compatible autodial modems to be used 
without the user having to set "data leads only" to access the autodial functions. 

9.2.3.3 Request to Send-RTS 

The RTS signal is supported on the 25-pin D-sub but not on the Corporate 
Modular Connector. 

For modems with this function, asserting RTS may put the modem in the 
transmit mode. When the modem is in the transmit mode, it then asserts CTS. 

Note 

For full-duplex modems without RTS inputs, CTS is asserted by the 
modem whenever it is capable of transmission. 


9.2.3.4 Clear to Send-CTS 

The CTS signal is supported on the 25-pin D-sub but not on the Corporate 
Modular Connector. 

Assertion of CTS indicates that the modem is ready to receive data (that is, the 
terminal is clear to send data to the modem). 

The data can be either a command to the modem if "off line" (DSR de-asserted) or 
transmitted data to the host if "on line" (DSR asserted). 
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9.2.3.5 Data Terminal Ready-DTR 

The DTR signal is supported on the 25-pin D-sub as well as the Corporate 
Modular Connector. 

The VT520 asserts DTR whenever it is ready to transmit and/or receive on the 
port to which it is associated with. 

The VT520 de-asserts DTR when: 

• Reca 1 1 i ng saved sett i ngs 

• Recal I i ng factory defaults 

• P ressi ng | Shift/Break] 

• Powering up self-test 

• Resetting to I nitial State (Rl S)- hard reset 

• DTR is being used for hardware flow control and the receive buffer has 
reached the flow control threshold 

The VT520 does not de-assert DTR when: 

• Resetting session 

• Clearing comm 

9.2.3.6 Data Set Ready-DSR 

The DSR signal is supported on the 25-pin D-sub as well as the Corporate 
Modular Connector. 

When the DTR/DSR is not the selected flow control scheme, the assertion of DSR 
indicates the following: 

• That the modem is in the data mode 

• That the modem is connected to the communications channel 

• The answer tone is finished 

• The user is being charged by the PTT 

• That the modem is ready to exchange the appropriate control signals to 
initiate data transmission/reception 

When DTR/DSR is the selected hardware flow control scheme only, refer to 
Section 9.3.2. 2. 3. 

9.2.3.6.1 Modem Initiated Disconnect When DSR is unasserted during the 
progress of a call but before DTR is unasserted, the terminal interprets this 
condition as a lost or aborted call and disconnects. Any subsequent assertion of 
DSR is considered a new call. If connected to a modem and the modem's power 
is turned off or if DSR becomes an open circuit, then the VT520 interprets these 
conditions as a de-assertion. The state of the DSR input is shown on the indicator 
status line display. 

9.2.3.6.2 Terminal Initiated Disconnect The terminal disconnects itself from 
the modem by dropping DTR. 
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I Terminal I nitiated Disconnect 

DTR H 220 ms — ^ 


DSR A B 

I I 

If DSR is de-asserted 220 ms after DTR goes de-asserted, then do nothing, since 
the modem has already done a disconnect. If DSR is still asserted 220 ms after 
DTR goes deasserted, then DTR must remain deasserted for greater than 2 
seconds to assure that the modem does a disconnect. 

9.2.3.6.3 Modem off line When DSR is unasserted and modem control is 
enabled on the 25-pin El A connector, the system is in a transitory "off line" state. 
In this state, the user may interact with a dial-up modem to enter numbers, 
change modem set-up, and so on. 

When DSR is asserted and modem control is being used, the modem, terminal, 
and host system are ready for communication to a remote host. 

9.2.3.7 Receive Line Signal Detector-RLSD 

This signal is supported on the 25-pin D-sub but not on the Corporate Modular 
Connector. 

RLSD is also called Carrier Detect. The modem asserts RLSD when the received 
signal is of sufficient amplitude or in the case of "training modems," when both 
modems have adjusted and equalized to the prevailing line conditions, to ensure 
demodulation of Received Data. The unasserted condition of RLSD indicates that 
there is neither a received signal nor that it is unsuitable for demodulation. 

9.2.3.8 Speed Indicator-SPDI 

The SPDI signal is supported on the 25-pin D-sub but not on the Corporate 
Modular Connector. This signal comes from the modem. When Modem Control 
is enabled in Set-Up, the transmit and receive speed is set as follows: 


State 

Transmit and Receive Speed 

U nasserted 

Modem Low Speed 

Asserted 

Modem High Speed (default) 


The user should set these Set-Up fields so that the fast speed (2400 baud, for 
example) is exactly twice the slow (1200 baud, in the following example) if V.25 
bis compatibility is desired. Otherwise, the user may set the two speeds as 
applicable (1200/300 baud, in the following example). 



Assert 

De-assert 

Bell 212 

1200 

300 

Bell 103 

300 

n/a 

V.22 

1200 

600 

V.22 bis 

2400 

1200 

V.26 ter 

2400 

1200 

V.32 

4800 

2400 

V.32 

9600 

4800 
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9.2.3.9 Speed Select-SPDS 

The SPDS signal is supported on the 25-pin D-sub but not on the Corporate 
Modular Connector. 

If the speed is greater or equal to 1200 baud, then Speed Select will be high. If 
the speed is below 1200 baud, then Speed Select will be slow. This signal comes 
from the terminal. 

9.2.4 Haif-Dupiex Mode 

Half-duplex mode works in EIA 232-E line only. It uses the pin signals to control 
the data traffic to one direction at any given time. 

In this mode. Data Terminal Ready (DTR) is always asserted. The terminal 
checks the assertion of Data Set Ready (DSR) constantly. The terminal 
disconnects once DSR is dropped. Ready to Send (RTS) is asserted only if 
the terminal intends to transmit. 

Before transmitting, the terminal checks for the presence of Carrier Detect (CD). 
If CD is still detected for five seconds, then the terminal disconnects. Otherwise, 
the terminal asserts the Request to Send (RTS) signal and starts detecting 
the Clear to Send (CTS) signal. Transmission starts if CTS is detected within 
five seconds. If CTS is not monitored within five seconds, then the terminal 
disconnects. After transmission, RTS is de-asserted from the terminal. If CTS is 
still detected within the next five seconds, then the terminal disconnects. 

9.2.5 Supported Modem Configurations 

This section describes the supported modem configurations. 

9.2.5.1 CCITT Public Switched Telephone Network (2-wire only) 

V.21 Modem (V.24A/.28) 

Async, FDX, up to 200/300 bit/s 
V.22 Modem (V.24/V.28) 

Async, FDX, up to 1200 bit/s 
V.22 bis Modem (V.24/V.28) 

Async, FDX, up to 2400 bit/s 
V.23 Modem (V.24/V.28) 

Async, Asymmetric FDX 
Receive =600 or 1200 bit/s. 

Transmit = Reverse channel at 75 bit/s 
V.25 bis Auto Dial Protocol Modem and Hayes 

9.2.5.2 CCITT Dedicated Line (2-Wire / 4-Wire) Data Network 

V.21 Modem (V.24/V.28, 2-W) 

Async, FDX, 200/300 B 
V.23 Modem (V.24/V.28) 

FDX, Async, 1200 B, 4-W 

V.25 bis compatible Modem 

Async, FDX, any standard speed from 300 baud up. 

X.20 bis Full-Duplex asynchronous 300 baud data service unit 
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9.2.5.3 European Public Circuit Switched Data Network 

D1200S (Germany) 

VC-DCE (Nordic Network) 

VPC-DCE (Nordic Network) 

X.20bis (V.21) Data Service Unit (V.28) 

Async, FDX, up to 300 B 

9.2.5.4 European Public Packet Switched Data Network (PSDN) 

Germany: DATEX-P 

Basic Datex PlO-Service (X.25): Not supported 
Additional Datex-P20 Service: 

Fixed Connections to PAD facility with X.28 procedure: 


Service DCE 


DATEX-P20 DFG300(X.20 bis), D300S (V.21) 

H300 

DATEX-P20 D1200S12(V.22), D1200S (V.23,4-W) 

H1200 

DATEX-P20 D1200S (V.23 with sec. channel, 75 baud Transmit / 1200 Baud 
H 1200/75 Receive) 

DATEX-P20 

H2400 


Access to DATEX-P PAD facility from other public switched networks with 
X.28 procedure: 


Service 

Access 

DCE 

DATEX-P20 

L300 

DATEX-L 

DFG300 (X.20bis) 

DATEX-P20 

F300 

PSTN 

D300S (V.21) 

DATEX-P20 

F1200 

PSTN 

D1200S12 (V.22) 

DATEX-P20 
F 1200/75 

DATEX-P20 

F2400 

PSTN 

D1200S (V.23 with sec channel, 75 baud 
Transmit, 1200 baud Receive) 
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9.3 Data Link Layer 

This section describes the data iink iayer. 

9.3.1 7- /8-Bit VT100/VT520 Operation 

The VT520 supports three broad ci asses of appiication requirements: 

• Strict compatibiiity for existing VTIOO appiications: 

- No 8-bit controi codes 

No 8-bit data Function keys are not iimited to the VTIOO set as in 
previous terminais. 

• A migration path that aiiows most appiications to run without modification: 

- No 8-bit controi codes 
8-bit graphic data aiiowabie 

- VT400 function keys are aiiowabie (but not immediateiy usefui) and can 
be integrated into the appiication over time. 

• Fuii VT520 mode (VT ievei 5) functionaiity: 

8-bit data aiiowabie 
8-bit controis aiiowabie 

- Aii VT500 function and modifier keys 

The VT520 appiication requirements are possibie through the foiiowing VT 
terminai modes: 

• VT52 Mode (7-bit characters, 7-bit controis) 

• VTIOO Mode (7-bit characters, 7-bit controis) 

• VT500 Mode, 8-bit characters, 7-bit controis 

• VT500 Mode, 8-bit characters, 8-bit controis 

• VT500 Mode, 7-bit characters (Keyboard restricted to keys that generate 7-bit 
codes, 7-bit graphics, 7-bit controis, for NRC sets, woridwide version oniy). 

These modes are the oniy supported modes. 8-bit characters are temporariiy 
disabied when in VTIOO mode. 

The foiiowing are certain i imitations within these modes: 

• The terminai accepts both CO and Cl controis when 8-bit characters are 
seiected (7-bit NRCS Characters is not seiected). 

• The terminai accepts both GL and GR characters when 8-bit Characters are 
seiected. 

• in VT52 mode, VTIOO mode, or VT500 mode, when 7-bit characters is 
seiected, the terminai sets the high bit of aii received characters to zero. This 
action resuits in compatibie character handiing. The received characters, 
therefore, have oniy seven significant bits. This is appiicabie to both graphics 
characters and controi characters. 
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• If the user needs to restrict the controls to 7 bits, but still needs 8-bit graphic 
characters and new function keys, then the user can select Transmit 7-bit 
controls with an 8-bit host line. To get full efficiency out of new applications, 
select 8-bit controls and an 8-bit host line. The 7-bit NRCS Characters 
selection is compatible with 7-bit NRC-based applications. 

• Cl controls are never available directly from the default keyboard, although 
they may be available indirectly through the function keys or numeric 
compose. 

• When the terminal is in printer controller mode and the 7-bit character mode, 
upon receiving 8-bit graphic characters, the terminal immediately retransmits 
them through the printer port to the printer. The highest bit is not stripped 
off. 

• I n printer controller mode when the terminal is receiving 8-bit characters and 
immediately retransmitting them on a 7-bit line, the high bit is stripped off. 

• When the screen contains 8-bit (GR) characters and is being printed on a 
7-bit printer, the characters are subject to constraints, which are described in 
Chapter 10. 

• Keyboard operation guidelines are described in Chapter 8. 

9.3.2 Flow Control 

Flow control is a means to alternately suspend and resume the flow of characters 
over serial asynchronous point-to-point communication lines. 

Depending on the type of flow control selected, the stop/resume transmission 
signal is different. Users can select a software flow control scheme, a hardware 
flow control scheme, or a combination software and hardware flow control scheme 
to meet their communication environment. 

9.3.2. 1 Receive Buffer 

The VT520 operates at a transmission speed of up to 115.2K baud. To prevent 
loss of data, the receive buffer is 1024 byte. The substitute (SUB) character is 
substituted in the input buffer for any character with detected receive parity 
errors or framing errors. If the input buffer overflows, a SUB character is placed 
in the buffer in place of the lost characters. The SUB character is displayed as a 
reverse question mark. 

9.3.2.2 Flow Control Selection 

The VT520 supports bidirectional flow control. The flow control scheme can be 
selected independently for the transmit and receive direction. The user has the 
following choices for transmit data flow control: 

• No Flow Control 

• XON/XOFF 

• DTR 

• Both 

The user has the following choices for receive flow control: 

• No Flow Control 

• XON/XOFF in VT mode or XPC in PC term mode 

• DSR 
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• Both 

You can select flow control methods from Set-Up or through the escape sequences, 
DECSFC. 

9.3.2.2.1 No Flow Control If No Flow Control is selected, then when the 
receive buffer is full, it does not send any signal; therefore, the |Hoid| key 

is disabled. Ctrl/S and Ctrl/Q will be transmitted as typed. It is left to the 
application and user to prevent buffer overflow. 

Software that does not support flow control may use all the features of the VT520 
by treating NUL as a fill character. If Ignore NUL is selected in Set-Up, then 
NUL is discarded upon receipt. All other received characters are stored in the 
input buffer for further processing. Ignore NUL or Accept NUL can be selected 
from Set-U p or through the escape sequence, DECN U LM . 

The VT520 can be used without flow control or fill characters, when the: 

• Software never sends ESC sequences to the terminal 

• Baud rate is limited to 19200 baud or less 

• Software does not use smooth scrolling 

9.3.2.2.2 XOFF/XON or XPC Flow Control 

I n the XOFF/XON flow control, two characters establish flow control. I n VT mode, 
these two characters are DCl(llFI) (XON) and DC3(13FI ) (XOFF). In VT mode, 
the VT520 sends XOFF to suspend the host transmission of data and XON to 
resume that transmission. Receipt of XOFF inhibits the host from transmitting 
any code except XOFF and XON. Once the keyboard buffer becomes full, no 
more keystrokes are accepted. The keyboard locks and "wait" is displayed in the 
keyboard indicator line. Transmission resumes when the host receives an XON. 

In PC Term mode, the terminal receives from the host llFI(DCl) and 13FI(DC3) 
for flow control; but the terminal sends 65FI and 67FI to the host to resume/stop 
the communication, known as XPC flow control. 

VT520 sends XOFF to indicate halt of transmission when: 

1. The number of characters in the input buffer reaches the first XOFF point 
since the last XON was sent. 

2. The number of characters in the input buffer reaches the second XOFF point 
since the last XON was sent. 

3. The input buffer is full. 

4. Entering a hold state. 

Entering a FI old state causes an XOFF to be sent by the VT520. A FI old state can 
be generated by pressing the |Hoid| key or entering |ctri/s| . When exiting from the 
hold state either by depressing the | Hold | key or entering |ctri/Q| , the terminal sends 
XON to the host unless the input buffer is filled up to or beyond the first XOFF 
point (flow control threshold). 

With the exception of exiting from the hold state, the VT520 sends an XON when 
the input buffer is emptied to the XON point and when XOFF was the last flow 
control sent. 

Refer to the Section 9.3.2. 2. 5 for more information on the thresholds. 
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The VT520 re-initializes the XON/XOFF(XPC) state under the following 
conditions: 

1. The Clear Comm function is performed. 

2. The completion of the NVR recall after the RECALL function is performed. 

3. The completion of all tests in a self-test sequence is performed. 

4. Successful completion of a connection - generally, DSR assertion. 

5. The reception of Rl S. 

9.3.2.2.3 DSR/DTR Flow Control 

When Hardware flow control is selected, DTR is asserted any time the 
terminal is not in self-test and the terminal's input buffer is below the flow 
control threshold; DTR is de-asserted when the input buffer is filled up to or 
beyond the threshold. 

If the terminal is a sending device, then it polls DSR before transmitting each 
character. If DSR is not being asserted by the receiving device, then transmission 
of the character is suspended until DSR is asserted. 

As in the XON/XOFF software flow control, VT520 deasserts DTR when: 

1. The number of characters in the input buffer is greater than or equal to the 
flow control threshold (first XOFF point). 

2. Entering the FI old state. 

As in the XON/XOFF flow control, entering a FI old state causes a deassertion of 
DTR. When exiting from the hold state either by depressing the |Hoid| key or by 
entering |ctri/Q| ", the terminal asserts DTR unless the input buffer is filled up to 
or beyond the flow control threshold (first XOFF point). 

With the exception of exiting from the hold state, the VT520 reasserts DTR when 
the input buffer is emptied to the "resume transmission" (XON) point. 

DSR/DTR can be used for hardware flow control when they are not needed for 
modem control functions. When Modem Control is enabled, DST/DTR should 
not be selectable. 

9.3.2.2.4 Software and Hardware Combined Flow Control 

For software and hardware flow control, both DTR/DSR and XON/XOFF(XPC) 
are used to control the data flow. When the receive input buffer reaches the flow 
control threshold, XOFF is sent and DTR is deasserted. When transmitting, 
the terminal must be in the XON state with DSR asserted to transmit the next 
character, except in the case of (XON/XOFF). 

9.3.2.2.5 Flow Control Threshold 

Table 9-3 shows the flow control threshold points available for the VT520. 
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Table 9-3 Flow Control Threshold Points 


1st Flow Control Threshold 

Resume Transmission Point 

2nd Flow Control 
Threshold 

64 

32 

896 

768 

128 

896 


9.3.2.3 Show Control Character Mode 

While in show control character mode, all characters are temporarily stored in 
the input buffer and eventually displayed on the screen in the CRM font. XON 
and XOFF can serve both as data (to be displayed) and flow control. Note that 
this circumstance is unique to show control character mode. 

9.3.2.4 Set-Up on Flow Control Handling 

Entering Set-Up leaves the received character processing in the state it was in 
before entering Set-Up. Characters continue to fill the silo, depending on the flow 
control type selected. A signal (XOFF or lower DTR) will be sent when the silo 
gets to the first flow control threshold. 

9.3.2.5 When Disconnect Occurs 

If a disconnect occurs while the VT520's silo contains characters that have not 
been displayed or printed, then the characters may be discarded in order to 
prepare for the next call. XON is sent when a new connection is established. 

9.4 Features that Affect Communications 

The following features described in Chapter 2 affect communication: 

• Clear communications 

• On-Line/Local 

• Transmit speed 

• Receive speed 

• Transmit rate limiting 

• Word size 

• Parity 

• Stop bits 

• Modem control 

• Modem high speed 

• Modem low speed 

• Disconnect delay 

• Local echo 
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9.4.1 Ciear Communications 

If the terminal appears to be "locked" in Set-Up, then select Clear 

communications to clear the current session. This action: 

1. Aborts any print operation in progress if the printer is allocated to the active 
session. 

2. Aborts any escape sequence, control sequence, or device control string (DCS) 
processing. 

3. Clears the keyboard buffer. 

4. Clears the receive buffer. 

5. Clears the transmit buffer. 

6. Takes the terminal out of printer controller mode. 

7. Sends XON to the host port if software flow control is in use. Asserts DTR if 
hardware flow control is in use. 

8. Resets XOFF received flags on the printer and host ports if software flow 
control is in use. 

The communications has been cleared when "Done" appears on the terminal 

status line. 


Note 

Clear communications does not cause a disconnect and does not clear 
the screen. 


9.4.2 Connection 

If XON/XOFF flow control is enabled, then a single XON will be transmitted after 

the connection is made. When a connection is made, the VT520 performs the 

following operations to ensure that it is ready to send and receive: 

1. Unlock the keyboard, if it is locked. 

2. Clear any transmit in progress on this port. 

3. Clear all buffers associated with this port. 

4. Clear the "XOFF sent" and "XOFF received" state of this port. 

5. At the reception of the carrier tone, the modem asserts CD, and data 
transmission/reception may begin. 

9.4.3 Line Disconnection 

A disconnect sequence occurs on the following conditions: 

• Operator initiates a disconnect by pressi ng | Shift/Break | (note that the BREAK 
can be disabled through Keyboard Set-Up). 

• Doing a RECALL, or DEFAULT. (If a terminal supports more than one 
session, this only disconnects the active session's line.) 

• Loss of DSR. 

• Switching to the El A 232-E port from the DEC423 port or to the DEC423 port 
from the El A232-E port. 


9-14 Communications 



Communications 
9.4 Features that Affect Communications 


• With the 25-pin connector and modem control enabled, after a connection has 
been established, loss of RLSD for greater than 2 seconds (or 60 ms) on host 
line 1. 

• Receipt of a DECTST or RIS sequence (Except the keyboard test in DECTST 
that leaves the terminal on line). 

• Turning off the terminal. 


Initiate Disconnect 



Exit Subroutine 

MA-0029-93.GRA 


Normally DTR and RTS are asserted by the VT520 whenever power is applied 
except: 

- During a disconnect sequence 

When hardware flow control DTR/DSR is being used and the receive buffer 
reaches 64 bytes threshold 


9.4.4 Break 

The I Break] key operates as described in Chapter 8. 

A break consists of a 275 ± 25 ms space condition on the transmit data line 
if transmission is enabled. The break (space) condition is separated from any 
subsequent mark-to-space transition by at least 100 ms. 

9.4.4.1 Received Break 

If a break is detected on the received data circuit, then it is ignored. One or more 
error characters (reverse question mark) may be displayed because the framing 
errors were generated. 
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10.1 Overview 

The VT520 expands the traditional printer port extension to include support for 
IBM ProPrinter and compatible low-cost parallel interface printers. In Set-Up, 
you specify the type of printer attached and the terminal automatically selects 
the correct printing commands and character sets. 

The VT520 printer port has the following features: 

• Centronics parallel port (25-pin, female, D-type connector) 

• IBM ProPrinter mode 

• Ability to transparently pass all characters (including the NUL character) 
through to the printer in printer controller mode 

You can connect both a serial and a parallel printer to the VT520 at the same 
time, and both printer ports can be active at the same time if used by different 
sessions. 

10.2 Serial Port 

The VT520 uses Comm3 and the serial printer port with speeds of 300 to 115.2K 
baud. Comm 3 is a 6-pin MMJ connector with El A 423 levels. 

The interface signals are the same as those previously described in Chapter 9. 

10.2.1 Serial Port Flow Control 

The VT520 serial printer port is fully bi-directional when Printer To Host 
communications is enabled in Set-Up or by a Media Copy (MC) control sequence. 
The printer port has two buffers: one is for output, which is 16 bytes long; and 
the other is for input, which is 254 bytes long. 

The firmware supports bi-directional flow control on the printer port. Transmit 
and receive flow control protocols can be set independently to one of four choices 
through Set-Up or by the control sequence, DECSFC. 

• None 

• XON/XOFF 

• DTR/DSR 

• Both 

XON/XOFF: For the 254-character receive input buffer, the XON point is 32. The 
first XOFF point is 64 characters, and the second is 220 characters. 
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DTR/DSR: If enabled, the terminal polls DSR before transmitting each character. 
The terminal asserts DTR until the buffer fills up to or beyond the first XOFF 
point. When the buffer empties to the XON point, the terminal again asserts 
DTR. When not used for hardware flow control, DTR is asserted whenever the 
firmware is active and not in its self-test. 

When the input buffer is full and receives another character byte, it overflows. I n 
the event of an input buffer overflow, the last byte in the buffer is replaced with 
the SUB character. 


10.3 Parallel Port 

The Centronics parallel interface is considered to be industry standard and is 
not explained in this chapter. This port uses a 25-pin D-type connector with pin 
assignments shown in Figure 10-1 and listed in Table 10-1. 


Figure 10-1 Parallel Printer Port 



1 STROBE L 

2 DAT<0> 

3 DAT<1> 

4 DAT<2> 

5 DAT<3> 

6 DAT<4> 

7 DAT<5> 

8 DAT<6> 

9 DAT<7> 


10 ACKNLG L 

11 BUSY 

12 PE 

10 c| pT 

14 AUTO FEED XT L 

15 ERROR L 

16 INIT L 

17 SLOT IN L 
18-25 GND 

MA-0018-93.GRA 


Table 10- 

-1 Parallel Connector Signals 


Pin 

Signal Name 

Source 

Function 

1 

STROBE L 

Terminal 

Strobe 

2 

DATAO 

Terminal 

Data Bit 1 

3 

DATAl 

Terminal 

Data Bit 2 

4 

DATA2 

Terminal 

Data Bit 3 

5 

DATA3 

Terminal 

Data Bit 4 

6 

DATA4 

Terminal 

Data Bit 5 

7 

DATA5 

Terminal 

Data Bit 6 

8 

DATA6 

Terminal 

Data Bit 7 

9 

DATA7 

Terminal 

Data Bit 8 

10 

ACKNLG L 

Printer 

Acknowledge 

11 

BUSY 

Printer 

Printer cannot receive data. 

12 

PE 

Printer 

Printer is out of paper. 

13 

SECT 

Printer 

Printer is on-line. 

14 

AUTO FEED XT L 

Terminal 

Feed 1 line automatically after printing. 


(continued on next page) 
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Table 10-1 (Cent.) Parallel Connector Signals 


Pin 

Signal Name 

Source 

Function 

15 

ERROR L 

Printer 

Paper end, printer off-line, or printer 
error 

16 

INIT L 

Terminal 

Resets the printer to power-on defaults 

17 

SLCT IN L 

Terminal 

The VT520 monitors SLCT to determine 
if a parallel printer is attached and 
on-l i ne. 

18 

GROUND 

N/A 


19 

GROUND 

N/A 


20 

GROUND 

N/A 


21 

GROUND 

N/A 


22 

GROUND 

N/A 


23 

GROUND 

N/A 


24 

GROUND 

N/A 


25 

GROUND 

N/A 



The VT520 uses the eight data lines along with control signals STROBE, 
ACKNLG, and BUSY to transfer data to the printer. All other interface signals 
are ignored. 

10.3.1 Parallel Port Flow Control 

Characters are transferred to the printer in 8-bit bytes. A parallel printer port is 
not duplex; data can only go from the terminal to the printer. 

The terminal and the printer use interface signals STROBE, ACKNLG, and 
BUSY to synchronize the data transfer as follows: 

1. When the terminal is ready to send data to the printer, the terminal puts the 
data on the data lines and then generates a STROBE pulse to the printer. 

2. When the printer senses the STROBE, it responds with a BUSY signal. 

3. When printer receives the data, it pulses ACKNLG to signal the terminal 
that data has been read into memory. 

4. If the printer buffer is full, the printer keeps the BUSY signal asserted. 

The parallel printer port does not recognize XON/XOFF flow control. 

10.4 Print Modes 

There are five modes that affect the control of printing operations: 

• Printer Controller mode 

• Local Controller mode 

• Auto Print mode 

• Print Form Feed mode 

• Print Extent mode 

These print modes follow standard terminal transmission except for Printer 
Controller mode. 
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10.4.1 Printer Controiier Mode 

When printer controller mode is enabled, all data received at the host port is 
passed through to the printer port, except for: 

XON/XOFF when XON/XOFF flow control is enabled at either the host port 
or the printer port 

NUL when Ignore NUL characters is selected in the communication setup. 

If pri nter-to-host communication is enabled, then all data received at the printer 
port is passed through to the host port with the exceptions listed previously. 

10.5 Print Operation 

The VT520 supports the following print operations: 

• Print Line 

• Print Page or Scrolling Region 

• Print Screen 

Print Screen prints the screen as it appears, including the status lines if enabled. 
Print Screen, however, does not print the keyboard indicator line. 

10.6 Transmitting Print Data 

Users have three choices for a printer type: 

• DEC ANSI 

• IBM ProPrinter 

• DEC +IBM emulation mode 

Depending on the printer type selected, the terminal transmits different control 
functions to the printer. You can select the printer type in Set-Up or by using the 
escape sequence, DECSPRTT. 

10.6.1 DEC ANSI 

The DEC ANSI protocol supports the following printed data types: 

• When in 8-bit mode: 

- ASCI I only 

- ASCII -F Line Drawing 

• When in 7-bit mode: 

- National only 

- National -F Line Drawing 

You select a printed data type based on the 7- or 8-bit printer port setting and the 
character set capability of the attached printer. The VT520 sends initialization, 
transmission, and closing sequences according to the printed data type selected. 

If IBM PC characters are displayed, then the terminal translates the 
corresponding characters in the ISO Latin-1 character set and transmits them 
based on the current printed data type selected. If there is no corresponding 
character in ISO Latin-1, then the Space character is used instead. 
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10.6.2 IBM ProPrinter or Compatibie Printer 

When an IBM ProPrinter is attached, the terminal sends IBM ProPrinter 
sequences. You can neither designate, nor invoke the ANSI sequence or any other 
operating sequences in this mode. 

The VT520 supports the following printer character sets for the I BM printer: 

PC Multilingual, PC Latin 2 (PC Slavic), PC International, PC Spanish, PC 
Portuguese, PC Danish, PC French Canadian, PC Hebrew, PC Greek, PC 
Turkish, and PC Cyrillic. 

During initialization, the VT520 sends a control sequence to the printer to 
select the same code page as the printer character set selected in the terminal. 
You must select the appropriate printer character set for the correct data to be 
printed either in Set-Up or by the escape sequence, DECSPPCS. 

I n an I BM ProPrinter, each code page has the following character sets: 

Character Set 1 
Character Set 2 
Same as receive 
All Characters 

The character sets are identical, except for the interpretation of CO (0/0 through 
1/15) and Cl (8/0 through 9/15) characters. 

I n Character Set 1, the controls in CO are identical to those in Cl, except that 80 
(hex) is ignored instead of being interpreted as NUL. 

Character Set 2 uses the same controls as CO, except that some printable 
characters are added to unused character code spaces. The Cl region is all 
printable characters. 

Same as receive uses I BM ProPrinter sequences with control codes or without 
host control codes. 

The "All Characters" set only has printable characters. No control codes are 
allocated to this character set. 

The VT520 initializes the printer to use Character Set 2 at the start of a print 
screen operation. When a CO printable character is encountered, the VT520 sends 
the appropriate sequence to print from the "All Characters" set. See the Set-Up 
chapter for detailed description on selecting these character sets. 

10.6.2.1 Data Transmission 

The printer is either an IBM personal printer or a compatible printer. It 
recognizes the IBM ProPrinter mode escape sequences and supports the 
terminal's code pages. The printer should support a software-selectable code 
page switching sequence. If it does not, then you need to take appropriate action 
to set the correct code page before a printing operation takes place. 
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Each time a print operation is requested, the VT520 sends the following escape 
sequences: 


Escape Sequence 

Meaning 

ERSCS 

Selects code page 

ERC02 

Selects Character Set 2 

Characters are sent to the printer along with their display attributes. If a 
CO printable character is encountered, the VT520 sends the escape sequence, 
ERSSACS or ERCOACS, to print from the "All Characters" set. If a character 
that is not in the selected code page is encountered, then a Space character is 

sent instead. 


The VT520 supports the following display attributes sequences: 

Display Attribute 
Sequence 

Meaning 

EREDHW 

Sets double-height and width 

EREBD 

Enables bold 

ERDBD 

Disables bold 

EREUL 

Sets underline 

ERDUL 

Resets underline 

The VT520 supports the following character set switching sequences: 

Switching 

Sequence 

Meaning 

ERSSACS 

Prints a single character from "All Characters" set 

ERCOACS 

Prints multiple characters from "All Characters" set 


If the terminal has DEC Supplemental or ISO Latin 1 characters on the screen, 
then the VT520 translates the characters to corresponding characters in the code 
page indicated by the printer character set before the transmission takes place. If 
there is no corresponding character in the selected I BM code page, then the Space 
character is used instead. 

The line and display attributes of the printer should be switched back to the 
default state when printing is completed. 

10.6.3 DEC ANSI with IBM ProPrinter Emulation 

You can specify both DEC ANSI printed data types and IBM ProPrinter PC 
character sets in Set-Up when this type of printer is selected. If the terminal 
is set to display DEC or I SO character sets, then the VT520 treats the printer 
as a DEC ANSI printer and transmits data to the attached printer using ANSI 
protocols. 

If the terminal is set to display PC character sets, then the VT520 transmits data 
to the attached printer using the IBM ProPrinter protocol. During initialization, 
the VT520 sends a Select Other Coding System (SOCS) sequence followed by 
DECIPEM sequence to the printer to force the printer into I BM ProPrinter 
emulation mode. The terminal sends all other sequences just as in the IBM 
ProPrinter mode. 
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10.6.3.1 Data Transmission 

The printer is a DEC ANSI printer with I BM ProPrinter emulation. The printer 
is in its default ANSI mode state. The printer recognizes IBM ProPrinter mode 
escape sequences and supports the I BM code pages. The printer supports the 
software selectable code page switching sequence. If it does not, then you must 
take appropriate action to set the correct code page before a printing operation 
takes place. 

Each time a print operation is requested, the VT520 sends the following escape 
sequences to initialize the attached printer to a known state: 


Escape Sequences 

Function 

socs 

DECIPEM 

ERSCS 

ERC02 

Enters I BM ProPrinter mode 
Enters I BM ProPrinter mode 
Selects code page 
Selects Character Set 2 

The line and display attributes of the printer return to the default state when 
printing is completed by sending the following sequences: 

Sequence 

Function 

ROCS 

DECIPEM 

Returns from other coding system 
Returns from IBM emulation mode 


10.7 Printer Status 

The Session Management Extension is supported, so the terminal responds with 
"Printer Busy" and "Printer Not Assigned." 

If the printer stalls, the word "Printer" flashes continuously in the I ndicator 
Status Line. 

10.8 Suspending Print Operations 

Entering Set-Up can suspend, but not abort, printing operations. Upon exit 
from Set-Up, all unfinished printing operations resume unless an explicit 
action has been taken in Set-Up to abort the print operation, such as Clear 
communications. Reset terminal, or Restore factory defaults. 

10.9 Aborting Print Operations 

The Clear communications function from Set-up, aborts the current print 
operation, clears the output silo, and re-initializes the printer port UART. This 
function may be used to get out of a "hung" state. 

Note 

After a Clear communications command, printing may not stop 
immediately because characters may still be in the printer's input buffer. 
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VT520 ASCII Emulation 


This part contains the following chapters: 

• Chapter 11, ASCI I Emulations and Control Functions 

• Chapter 12, ASCI I Escape Sequences 

• Chapter 13, Defining and Loading ASCII Character Fonts 
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This chapter describes the ASCi i emuiations and controi functions. 

11.1 Overview 

The VT520 video terminai inciudes emuiations for severai popuiar ASCi i 
video terminais. ASCii terminais represent the other major dass of seriai 
asynchronous video terminais in widespread use today. Like the VTIOO, these 
terminais communicate with a host computer by transmitting and receiving a 
data stream of 7-bit or 8-bit coded characters. To communicate successfuiiy, the 
computer and the terminai use a convention for interpreting this data stream. 
This convention specifies how to recognize characters in the data stream as weii 
as how to recognize controi information, such as formatting or editing commands. 
ASCii terminais support the ASCii character set, American Standard Code for 
information interchange, ANSi X3.4; however, they do not foiiow other ANSi 
standards that define controis for use with the ASCi i character set. The originai 
ASCii terminai protocoi pre-dates the ANSi standards. These eariy protocois 
have since been wideiy copied and extended to form the ASCi i terminai market. 

11.2 ASCII Emulations 

The VT520 inciudes a protocoi emuiation for the WYSE 325 coior mode, WYSE 
160 Native mode, WYSE 60 Native mode, and many of its popuiar emuiations of 
other ASCii terminais: 

• WYSE 325 

• WYSE 160/60 Native mode 

• WYSE PCTerm 

• WYSE 50/50-E 

• WYSE 150/120 

• Teievideo 950 

• Teievideo 925 

• Teievideo 910-1- 

• ADDS VP A2 

Emuiation means that virtuaiiy aii host appiication programs designed for these 
terminais wiii function correctiy. 

Note that the VT520 video terminai cannot be identicai to aii of these terminais 
simuitaneousiy, and the VT520 inciudes enhancements in its user interface and 
character handiing abiiity. The VT520 can handie additionai ianguages and 
keyboards that extend beyond the originai terminais being emuiated. 
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The VT520 does not emulate the graphics modes of the WYSE 160, such as the 
TEK 4010/4014 personality. 

11.2.1 Enhanced Mode 

WYSE 160 Native mode includes function sequences for almost all features 
supported by the WYSE 160 terminal, including those supported by individual 
sub-emulations, such as Televideo or ADDS. When one of these sub-emulations 
is selected, WYSE Enhanced mode (EnH) allows WYSE Native mode sequences 
to be used from within a sub-emulation to access features that are not normally 
supported by the physical terminal being emulated. This capability allows 
existing applications, for one of these emulated terminals, to be enhanced to take 
advantage of WYSE Native mode features. This enhanced mode does not apply to 
the VT or ANSI modes, which follow the corresponding ANSI standards. 

11.3 Coding Notation 

Since ASCI I control functions do not follow a structured syntax, the notation used 
to describe function sequences and parameters is important to avoid confusion. 
Escape sequences are shown with a space between each character to make them 
easier to read. These spaces are not part of the Escape sequence. 

Words in all caps: Strings of two or more capital letters, such as ESC or 
SPACE, are used as symbols, usually to represent a single character within an 
Escape sequence. 

Words in italics: Words or abbreviations of two or more characters in italics 
represent sequence parameters that are described subsequently. 

Single characters: Single characters, such as "E" or "8", represent the 
corresponding ASCI I character in the sequence. 

Regular text (upper- and lowercase): Regular text is sometimes used to 
describe sequences that are similar or related to other sequences. 

Table 11-1 lists the symbols used in the ASCI I control functions. 


Table 11-1 Symbols Used in ASCII Terminal Escape Sequences 


Symbol 

Meaning 

Symbol 

Meaning 

Ctrl- 

Ctrl immediately followed by 
a single character represents a 
control character in the range of 
0/0 to 1/15. 

EnH 

Enhance Mode: This is the same 
as the WY SE native code when 
Enhance Mode is on. 

Same 

Same as the WY SE native code 
(code is native to this emulation). 

Wyse 

Same as the WYSE native code 
(code is not native to this 
emulation, but is a WYSE 
enhancement). 

n/a 

Not available in this emulation. 




(continued on next page) 
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Table 11-1 (Cent.) Symbols Used In ASCII Terminal Escape Sequences 


Symbol 

Code 

Symbol 

Code 

NUL 

0/0 

DLE 

1/0 

SOH 

0/1 

DCl 

(XON) 

1/1 

STX 

0/2 

DC2 

1/2 

ETX 

0/3 

DC3 

(XOFF) 

1/3 

EOT 

0/4 

DC4 

1/4 

ENQ 

0/5 

NAK 

1/5 

ACK 

0/6 

SYN 

1/6 

BEL 

0/7 

ETB 

1/7 

BS 

0/8 

CAN 

1/8 

HT 

0/9 

EM 

1/9 

LF 

0/10 

SUB 

1/10 

VT 

0/11 

ESC 

1/11 

FF 

0/12 

FS 

1/12 

CR 

0/13 

GS 

1/13 

SO 

0/14 

RS 

1/14 

SI 

0/15 

US 

1/15 

SPACE 

4/0 




11.3.1 Communication Fiow Controi with PCTerm Mode 

XON/XOFF transmit flow control is disabled while in PCTerm mode. This means 
XON and XOFF characters received from the host are ignored or displayed as 
characters from a PC character set. I n PCTerm mode, the keyboard generates 
scan codes. There are no multi-character reports (escape sequences or paste data) 
sent from the terminal. The terminal can still send XPC as receive flow control. 

When switching out of PCTerm mode, the XON/XOFF state of the 
communications link is unknown. If XON/XOFF flow control is enabled, then 
the terminal shall transmit a single XON and clear the XOFF received state. 

11.3.2 Protecting Data 

Turning on Write-Protect mode does not start protecting the data. It only defines 
the range of data that needs to be protected. Not until Protect mode is turned 
on does the data become protected. Changing emulation does not change the 
Write-Protect mode. Characters range from 1/0 to 1/15, and embedded attributes 
are automatically write-protected even when Write-Protect mode is off. 

To protect a certain area of data in the screen, users should: 

1. Turn on Write-Protect mode. 

2. Turn off Write-Protect mode, if the protected area has been defined. 

3. Turn on Protect mode. 
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Protect Mode On: The protect condition usually is valid for the current page 
only. The exception is when Autopage mode is on, if a cursor movement command 
causes the cursor to move from one protected page to an unprotected page, the 
unprotected page becomes protected. If a cursor movement command causes the 
cursor to move from an unprotected page to a protected page, then the protected 
page becomes unprotected. Table 11-2 lists these commands. 


Table 11-2 Commands that may Carry Protect Mode Features through Pages 


Command 

Sequence 

Cursor left (backspace) 

Ctrl/H 

Cursor left (delete) 

DEL 

Cursor right 

Ctrl/L 

Cursor up; Scroll 

ESC j 

Cursor down; Scroll (linefeed) 

Ctrl/J 

Cursor to start of next line 

Ctrl/_ 

Tabulate cursor 

ESC i or Ctrl/I 

Backtab 

ESC 1 


• Turning on Protect mode enables Line Edit mode. The terminal ignores the 
command to enable Page Edit mode. Editing command activities are limited 
to the unprotected data. Any protected line can neither be inserted nor be 
deleted. 

• No cursor movement commands can cause data, protected or unprotected, to 
scroll off the page. 

• The tabulation cursor becomes the field tab. 

• Changing emulation turns off Protect mode, except when changing the 
terminal to a TVI emulation; in which case, the Protect mode does not 
change. 

• Some cursor commands can move the cursor into the protected area, some 
cannot. 

Table 11-3 lists the commands that can move the cursor to the protected 
area. Even if the cursor can be moved into the protected area by executing 
these commands, no data can be written into the area. The cursor jumps to 
the first unprotected position when data started writing into the screen. 

Table 11-4 lists the commands that cannot move the cursor to the protected 
area. Any attempt to move the cursor to the protected area by executing these 
commands, moves the cursor up, down, left, or right into the first unprotected 
position. 
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11.3 Coding Notation 


Table 11-3 Commands that Can Move the Cursor to Protected Area 


Move Cursor . . . 

Sequence 

Up; scroll (reverse linefeed) 

ESC j 

Down; no scroll 

CtrlA/ 

To specific line 

ESC [ line 

To a specific coiumn 

ESC_coiumn 

1 n current page 

ESC =linecoi 

To a specific page 

ESC h page 

In specific 80-column page 

E SC w @ page 1 i ne col 

In specific 80-column window 

E SC - wnd/ page 1 i ne col 

In 80/132-column current page 

E SC a 1 1 R ccc C 

Table 11-4 Commands that Cannot Move Cursor Into Protected Area 

Move Cursor . . . 

Sequence 

Left (backspace) 

Ctrl/H t 

Left (delete) 

DEL 

Right 

Ctrl/L 

U p; N 0 scrol 1 

Ctrl/K n 

Down; Scroll (linefeed) 

Ctrl/J 

To start of line 

Ctrl/M 

To start of next line 

Ctrl/_ 

Home 

ESC {or Ctrl/"" 

tThe cursor can be moved to a protected field under certain conditions. Refer to the specific cursor 
command section for details. 

f Cursor can be moved to a protected field for TVI personalities. 
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12 

ASCII Escape Sequences 


This chapter summarizes the ASCi i escape and controi Sequences that the VT520 
recognizes when it is operating in its ASCi i emuiation modes. 

12.1 ASCII Communications 

Tabie 12-1 iists the seriai port controi functions for each mode. The word "same" 
in Tabie 12-1 signifies the same controi sequence as the WYSE 325/160/60 
coiumn. 


Table 12-1 Serial Port Control Functions 

WYSE TVI ADDS 


ACK Mode 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

ACK Mode On (default) 

ESC el 

n/a 

same 

same 

EnH 

EnH 

EnH 

EnH 

ACK Mode Off 

ESC e6 

n/a 

same 

same 

EnH 

EnH 

EnH 

EnH 

Answerback Mode 

Answerback Off (default) 

ESC e Sp 

n/a 


same 

n/a 

n/a 

n/a 

EnH 

Answerback On 

ESC e I 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 

Answerback Message 

ESC c : answer Ctrl A' 









ESC ] answer Ctrl/M 









same 

same 

n/a 

n/a 

n/a 

EnH 

Send Answerback 









message - Format 1: 

ESC c < 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Format 2: 

Ctrl/E 

same 

same 

same 

same 

same 

same 

EnH 

Conceal Answerback 

ESC c = 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Assign Serial Ports 

Sl=comml (host) 

ESC eS 

n/a 

same 

same 

EnH 

EnH 

EnH 

EnH 

Sl=comm2 (host) 

ESC e9 

n/a 

same 

same 

EnH 

EnH 

EnH 

EnH 

Monitor Mode 

Monitor Mode Off 

ESC u or 

same 

same 

same 

same 

same 

same 

EnH on 

(default) 

ESC X 







or off 

Monitor Mode On 

ESC U 

same 

same 

same 

same 

same 

same 

EnH 


(continued on next page) 
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ASCII Escape Sequences 
12.1 ASCII Communications 


Table 12-1 (Cent.) Serial Port Control Functions 


Receive Null 


WYSE 




TVI 


ADDS 

Character Mode 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Ignore Null Characters 

ESC eR 

n/a 

same 

same 

EnH 

EnH 

EnH 

EnH 

from Host (default) 
Accept Null Characters 

ESC eS 

n/a 

same 

same 

EnH 

EnH 

EnH 

EnH 


from Host 


Set Serial Port Parameters 


Set Comml parameters 

ESC c 0 Baud Stop Parity Word 
n/a same 

same 

ESC {Baud Stop Parity Word 
n/a n/a 

EnH 

Set Comm2 parameters 

ESC c 1 Baud Stop Parity Word 


ESC }Baud Stop Parity Word 



n/a 

same same 

n/a n/a EnH 

Baud (Comml) 

Baud (Comm2) 

Description 

D 

N/A 

115200 

B 

N/A 

76800 

C 

N/A 

56700 

0 

@(4/0) 

38400 

1 

0 (3/0) 

19200 

2 

1 (3/1) 

9600 

3 

3 (3/3) 

4800 

4 

5 (3/5) 

2400 

7 

8 (3/8) 

1200 

8 

9 (3/9) 

600 

9 

: (3/10) 

300 

Stop 

Description 


Ol^O) 

1 Stop Bit (defauit) 


1 (3/1) 

2 Stop Bits 


Word 

Description 


0 (3/0) 

7 bits 


1 (3/1) 

8 bits (defauit) 


Parity 

Description 


0 (3/0) 

No Parity (defauit) 


1 (3/1) 

Odd Parity 


2 (3/2) 

Mark Parity 


3 (3/3) 

Even Parity 


4 (3/4) 

Space Parity 



(continued on next page) 


12-2 ASCII Escape Sequences 



ASCII Escape Sequences 
12.1 ASCII Communications 


Table 12-1 (Cent.) Serial Port Control Functions 


WYSE TVI ADDS 


Serial Port Handshaking 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Set Comml Receive 

ESC c 2 Handshaking 









n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Set Comm2 Receive 

ESC c 3 Handshaking 









n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Set Comml Transmit 

ESC c 4 Handshaking 









n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Set Comm2 Transmit 

ESC c 5 Handshaking 









n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 


Handshaking 


Receive F low Control 


Transmit Flow Control 



0 


None 



None (default) 



1 


XON-XOFF/XPC (default) 

XON/XOFF 



2 


DTR 



DSR 




3 


XON-XOFF/XPC and DTR 

XON/XOFF and DSR 


Set Host port Receive 
to DTR 

n/a 

Ctrl/N 

n/a 

n/a 

Ctrl/N 

Ctrl/N 

Ctrl/N 

n/a 

Set Host port Receive 
toXON/XOFF or XPC 

n/a 

Ctrl/0 

n/a 

n/a 

Ctrl/0 

Ctrl/0 

Ctrl/0 

n/a 

Set Duplex Mode 

Full-Duplex On (default) 

ESC D F 

ESC } 

same 

same 

same 

same 

same 

EnH 

Half-Duplex On 

ESC D H 

ESC { 

same 

same 

same 

same 

same 

EnH 

Set Block Mode 

Block Mode Off (default) 

ESC C 

same 

same 

same 

Wyse 

Wyse 

Wyse 

EnH 

Block Mode On 

ESC B 

same 

same 

same 

same 

same or 
ESC c 

same or 
ESC c 

EnH 

Set Local Mode 

Set Local Mode 

n/a 

n/a 

n/a 

n/a 

ESC c 

n/a 

n/a 

n/a 

Set Maximum Transmit Rate Limit 

Transmit Speed 

ESC c6 Max 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Function Keys 

ESC c 7 Max 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 


Max 


Characters Per Second 





0 


30 







1 


50 







2 


No Limit (default) 






3 


150 
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12.2 Terminal Management 

12.2 Terminal Management 

Table 12-2 lists the terminal management control functions. The word "same" 
in Table 12-2 signifies the same control sequence as in the WYSE 325/160/60 
column. 


Table 12-2 Terminal Management Control Functions 


Select Terminal 


WYSE 



TVI 


ADDS 

Personality 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

ADDS VP A2 

ESC ~% 

ESC V 
% 

same as 
325/160 
/60 

same 

Wyse 

Wyse 

Wyse 

Wyse 

TVI 950 

ESC ~( 

ESC V ( 

same 

same 

Wyse 

Wyse 

Wyse 

Wyse 

TVI 925 

ESC ~$ 

ESC V $ 

same 

same 

Wyse 

Wyse 

Wyse 

Wyse 

TVI 910 

ESC ~# 

ESC V # 

same 

same 

Wyse 

Wyse 

Wyse 

Wyse 

VT520, 7-bit 

ESC ~< 

ESC V < 

same 

same 

Wyse 

Wyse 

Wyse 

Wyse 

VT520, 8-bit 

ESC ~ = 

ESC V = 

same 

same 

Wyse 

Wyse 

Wyse 

Wyse 

VTIOO 

ESC 

ESC V : 

same 

same 

Wyse 

Wyse 

Wyse 

Wyse 

VT52 

ESC ~6 

ESC V 6 

same 

same 

Wyse 

Wyse 

Wyse 

Wyse 

WYSE 160/60 

ESC ~4 

ESC V 4 

same 

same 

Wyse 

Wyse 

Wyse 

Wyse 

WYSE 160/60 PCTerm 

ESC ~5 

ESC V 5 

same 

same 

Wyse 

Wyse 

Wyse 

Wyse 

WYSE 150/120 

ESC ~4 

ESC V 4 

same 

same 

Wyse 

Wyse 

Wyse 

Wyse 

WYSE 50-H 

ESC 

ESC V " 

same 

same 

Wyse 

Wyse 

Wyse 

Wyse 

Send Terminal ID 

1 nquire emulation 1 D 

ESC Sp 

n/a 

same 

same 

ESC M 

ESC M 

ESC M 

EnH 


Emulation 


Response 


Response in Column/Row Format 



WYSE 160/60 


160 


(3/1 3/6 3/0 0/13) 




WYSE 150/120 

160 


(3/1 3/6 3/0 0/13) 




WYSE 50-H 


50 


(3/5 3/0 0/13) 




ADDS VPA2 


160 


(3/1 3/6 3/0 0/13) 




TVI 910-H 


925 REV 1 


(3/9 3/2 3/5 2/0 5/2 4/5 5/6 2/0 4/9 0/13) 


TVI 925 


925 REV 1 


(3/9 3/2 3/5 2/0 5/2 4/5 5/6 2/0 4/9 0/13) 


TVI 950 


1.0 


(3/1 2/14 3/0 2/0 0/13) 



Set Enhanced Mode 

Enhanced Mode On 
(default) 

ESC ~! 

ESC V ! 

same 

same 

Wyse 

Wyse 

Wyse 

Wyse 

Enhanced Mode Off 

ESC ~Sp 

ESC V 
Sp 

same 

same 

Wyse 

Wyse 

Wyse 

Wyse 

Save Set-Up Modes 

To NVM (except Tabs) 

ESC c V 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

To NVM with Tabs 

ESC c W 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 


(continued on next page) 
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ASCII Escape Sequences 
12.2 Terminal Management 


Table 12-2 (Cent.) Terminal Management Control Functions 


Select Terminal Defaults 


WYSE 


TVI 


ADDS 

325/160/60 

PCTerm 

150/120 50/50+ 

950 

925 

910+ 

A2 

PCTerm Mode Group^ 

n/a 

ESC m 

n/a n/a 

n/a 

n/a 

n/a 

n/a 

All Modes^ 

ESC cT 

n/a 

same same 

n/a 

n/a 

n/a 

EnH 

Power On Reset 

ESC cX 

n/a 

same same 

n/a 

n/a 

n/a 

EnH 

Load/Send Time of Day 

Load Time of Day^ 

ESC c8 Hr Min 








ESC Sp 1 a/ p Hr Min 








same same 

ESC Sp 1 a/ p Hr Min 


EnH 

Send Time of Day 

n/a 

ESC Sp 

n/a n/a 

ESC Sp 

ESC Sp 

ESC Sp 

n/a 



2 


2 

2 

2 



^Sets thefdlowing parameters for PCTerm mode: 


• Autoscroll =On 

• Received CR = CR 

• Communication Mode = Full Duplex 

• Enhanced Mode = Off 

• Wrap EOL =Off 

• Attribute = Char 

^Sets the parameters shown In Table 11-2. 

^Flour ranges from 00 to 23; Minute ranges from 00 to 59 decimal. Entering "00" In hour Is displayed as 12 AM. The a/p 
Is a single character— a =AM, p = PM . 


12.3 Keyboard Processing 

Table 12-3 lists the keyboard processing control functions. The word "same" 
in Table 12-3 signifies the same control sequences as in the WYSE 325/160/60 
column. 


Table 12-3 Keyboard Processing Control Functions 


Locking the Keyboard 


WYSE 



TVI 


ADDS 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Unlock keyboard (default) 

Ctrl/N or 

ESC " 

same 

same 

ESC " 

ESC " 

ESC " 

Ctrl/B 


ESC " 







ESC 6 

Lock keyboard 

Ctrl/0 or 

ESC # 

same 

same 

ESC # 

ESC # 

ESC # 

Ctrl/D 


ESC # 







ESC 5 

Enable/Disable Key Repeat 

Key Repeat On (default) 

ESC e- 

n/a 

same 

same 

EnH 

EnH 

EnH 

EnH 

Key Repeat Off 

ESC e, 

n/a 

same 

same 

EnH 

EnH 

EnH 

EnH 


(continued on next page) 
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ASCII Escape Sequences 
12.3 Keyboard Processing 


Table 12-3 (Cent.) Keyboard Processing Control Functions 

WYSE TVI ADDS 


Caps Lock 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Caps Lock off 

ESC e ' 

ESC Sp 
M 

same 

same 

EnH 

EnH 

EnH 

EnH 

Caps Lock on 

ESC e& 

ESC Sp 

L 

same 

same 

EnH 

EnH 

EnH 

EnH 

Lock key=Caps Lock 
(default) 

ESC eT 

n/a 

same 

same 

EnH 

EnH 

EnH 

EnH 

Lock key^hift Lock 

ESC eV 

n/a 

same 

same 

EnH 

EnH 

EnH 

EnH 

Lock key=Reverse Lock 

ESC eU 

n/a 

same 

same 

EnH 

EnH 

EnH 

EnH 

Num Lock 

Num Lock off 

ESC e@ 

ESC Sp 
K 

same 

same 

EnH 

EnH 

EnH 

EnH 

Num Lock on 

ESC eA 

ESC Sp 
J 

same 

same 

EnH 

EnH 

EnH 

EnH 

Scroll Lock 

Scroll Lock off 

ESC eB 

ESC Sp 
0 

same 

same 

EnH 

EnH 

EnH 

EnH 

Scroll Lock on 

ESC eC 

ESC Sp 
N 

same 

same 

EnH 

EnH 

EnH 

EnH 

Keycode Mode 

ASCII Key Codes^ 

ESC eH 

ESC c 

same 

same 

EnH 

EnH 

EnH 

EnH 

PC Scan Codes 

ESC el 

ESC H 

same 

same 

EnH 

EnH 

EnH 

EnH 

Request Modifier Keys Status 

1 nquiry 

n/a 

ESC [ 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 


Report: 81(Hex) +a 

where a indicates the modifler key being pressed as foiiows: 
Bit Modifler Key 

0 Capsiock 

1 Aiways 0 

2 Aiways 0 

3 Scroli iock On 

4 Ait 

5 Ctri 

6 NumiockOn 

7 Shift key 




WYSE 


TVI 


ADDS 

Margin Bell 

325/160/60 

PCTerm 150/120 50/50+ 

950 

925 

910+ 

A2 



^Defauit for aii but PCTerm mode. 


(continued on next page) 
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12.3 Keyboard Processing 


Table 12-3 (Cent.) Keyboard Processing Control Functions 


Margin Bell 


WYSE 



TVI 


ADDS 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Sound Bell 

Ctrl/G 

same 

same 

same 

same 

same 

same 

same 

Select Bell tone 

ESC c \ Tone n/a 

same 

Wyse 

n/a 

n/a 

n/a 

EnH 


Tone 

Description 







0 

Off 








1 

Low pitch 








2 

High pitch 







3 

High pitch 






Margin Bell off (default) 

ESC eL 

ESC n 

same 

same 

EnH 

EnH 

EnH 

EnH 

Margin Bell on^ 

ESC eM 

ESC 0 

same 

same 

EnH 

EnH 

EnH 

EnH 

Set Margin Bell at cursor 

ESC 'J 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Set Margin Bell on and 

n/a 

ESC 0 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

set position 









Keycllck 

On (default) 

ESC e% 

ESC > 

same 

same 

ESC > 

ESC > 

ESC > 

EnH 

Off 

ESC e$ 

ESC < 

same 

same 

ESC < 

ESC < 

ESC < 

EnH 



WYSE 



TVI 


ADDS 

Redefining Keys^ 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Program Function keys^ 

ESC z Fk^Seq DEL 









n/a 

same 

same 

Wyse 

Wyse 

Wyse 

EnH 


Fkey Unshifted 

Fkey Shifted VT Keyboard 

Enhanced PC Keyboard 


@ 


' 


FI 





A 


a 


F2 





B 


b 


F3 





C 


c 


F4 





D 


d 


F5 





E 


e 

F6 


F6 




F 


f 

F7 


F7 




G 


g 

F8 


F8 




H 


h 

F9 


F9 




I 


I 

FIO 


FIO 




J 


j 

Fll 


Fll 




K 


k 

F12 


F12 




L 


1 

F13 






M 


m 

F14 






N 


n 

F15 






0 


0 

F16 





^Default = 72 for 80-column mode; 124 for 132-column mode. 


^See Table 12-4 for redefinable keys. 

^Seq is an ASCII character data string sequence. Any 7-bit character except "DEL" (Hex 7F) is legal for the sequence. 

(continued on next page) 
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12.3 Keyboard Processing 


Table 12-3 (Cent.) Keyboard Processing Control Functions 

WYSE TVI ADDS 


Program Key Direction 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 



WYSE 



TVI 


ADDS 

Program Key Direction 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Program Key Direction 

ESC Z Dir K^Seq DEL 

same 

same 


Wyse 

Wyse 

EnH 



ESC I FKey Dir Seq Ctrl-Y 

ESC 1 

FKey Dir Seq Ctrl-Y 



Key-Sent direction 


Communication Mode 

Local 

Remote 

Normal 

Full-duplex 
Flalf-duplex 
Block 
Flalf Block 
Dir 


Key Definition is Sent to . . . 

Terminal screen only 
Fleet only 

Depending on Comm mode: 

Fleet only 

Both the host and the terminal screen 
Terminal screen only 
Both the host and the terminal screen 
Key Transmission Direction 


Normal 

Remote (default) 

Local 

Normal (TVI950 and WYSE 325/160/60 
PCTerm only) 




WYSE 


TVI 


ADDS 

Inquire Key Direction 

325/160/60 

PCTerm 150/120 50/50+ 

950 

925 

910+ 

A2 

1 nquiry: 
Response: 

ESC Z -Key n/a same same 

Di r Key Sequence DEL 

n/a 

Wyse 

Wyse 

EnH 


Clear Key Definitions 


Clear Function key 
direction and definition 

ESCzFkeyDEL n/a 

same 

same 

Wyse 

Wyse 

Wyse 

EnH 

Set key direction and 
Clear key definition 

ESC Z Dir Key DEL 








n/a 

same 

same 

n/a 

Wyse 

Wyse 

EnH 

Clear all redefinable key 

ESCcU n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 


definitions 
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12.3 Keyboard Processing 


Table 12-4 lists the redefinable keys. 


Table 12-4 Redefinable Keys 


Emulation 


Redefinable Keys 


WYSE 325/160/60, WYSE 

Unshifted 

Shifted 

150/120, WYSE 50+, 
TVI925, and TVI 910 

SP 

% 


j 

& 


II 

' 


# 

( 


$ 

) 


* 

/ 


+ 

0 



1 


- 

2 



3 


s 

4 


q 

P 


r 

w 


} 

z 


5 

6 


7 

8 


R 

X 


\ 

’] 


Q 

W 


S 

Y 


T 

Z 


P 

V 


VT Keyboard 


Backspace 


Remove 


Return 


Select 


Enter 


PF3 

PF2 

WT 


FI 7 
Fi8 
F19 
F20 


EPC Keyboard 



WYSE 325/160/60 Fkey Un shifted VT Keyboard EPC Keyboard 

PCTerm 


1 

j 

FT 


FT 

2 

@ 

F2 


F2 

3 

# 

F3 


F3 

4 

$ 

F4 


FT 

5 

% 

F5 


Fs 

6 


F6 


Fe 

7 

& 

F7 


F7 

8 

* 

F8 


FI 

9 

( 

F9 


F9 

0 

) 

03 

FT 


(continued on next page) 
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Table 12-4 (Cent.) Redefinable Keys 


Emulation 


Redefinable Keys 


TV I 950 


Fkey 

Fkey 

VT Keyboard 

Enhanced PC Keyboard 

1 

< 

F1 


F1 


2 

= 

F2 


F2 


3 

> 

F3 


F3 


4 

? 

F4 


F4 


5 

@ 

F5 


F5 


6 

A 

F6 


F6 


7 

B 

F7 


F7 


8 

C 

F8 


F8 


9 

D 

F9 


F9 



E 

F10 


fT^ 


F 

F11 


F11 

G 

L 

FI 2 


F12| 

H 

M 

FI 3 



1 

N 

F14 



J 

0 

FI 5 



K 

P 

FI 6 




12.4 Screen Processing 

Table 12-5 lists the screen pr<xessing control functions. The word "same" in this 
table signifies the same control sequences as in the WYSE 325/160/60 column. 


Table 12-5 Screen Processing Control Functions 




WYSE 



TVI 


ADDS 

Video Display Features 

325/160/60 

PCTerm 

150/120 

50/50-r 

950 

925 

910-r 

A2 

Border Display (Overscan 
On/Off) 

ESC c ] Intensity 









n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Parameters: 

I ntensity 

Overscan 








0 

Off (default) 







1 

On 







Screen Display On 
(default) 

ESC ' 9 

ESC N 

same 

same 

ESC n 

ESC n 

ESC n 

EnH 

Screen Display Off 

ESC ' 8 

ESC 0 

same 

same 

ESC 0 

ESC 0 

ESC 0 

EnH 

Normal background^ 

ESC ^0 

ESC d 

same 

same 

ESC d 

ESC d 

ESC d 

EnH 

Reverse background 

ESC 

ESC b 

same 

same 

ESC b 

ESC b 

ESC b 

EnH 

Screen Saver on (default) 

ESC eO 

n/a 

same 

same 

EnH 

EnH 

EnH 

EnH 

Screen Saver off 

ESC eP 

n/a 

same 

same 

EnH 

EnH 

EnH 

EnH 


•Assigning parameters "6," "7" or "A" dears previousiy defined write-protected attributes. "B" through "G" add on top of 
previous attribute(s) and dispiay a combination of new and old display attributes. 


(continued on next page) 


12-10 ASCII Escape Sequences 



ASCII Escape Sequences 
12.4 Screen Processing 


Table 12-5 (Cent.) Screen Processing Control Functions 


WYSE TVI ADDS 


Scroll Type 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

WYSE Mode 

Parameters: 

ESC ' Scroll 

Scroll 

@ 

<, = 

>, ? 

n/a same 

Scrolling Type^ 

J ump Scroll (default) 
Slow Smooth Scroll 
Fast Smooth Scroll 

same 

n/a 

n/a 

n/a 

EnH 

TVI - Smooth scroll off 

n/a 

n/a 

n/a 

n/a 

ESC 9 

ESC 9 

ESC 9 

n/a 

TVI - Smooth scroll on 

n/a 

n/a 

n/a 

n/a 

ESC 8 

ESC 8 

ESC 8 

n/a 

Character Cell 

Select 10 X 16 size (def) 

ESC e> 

n/a 

same 

Wyse 

EnH 

EnH 

EnH 

EnH 

Select 10 X 13 size 

ESC e? 

n/a 

same 

Wyse 

EnH 

EnH 

EnH 

EnH 

Column Display 

Select 80-column display 
(default) 

ESC ' : 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Select 132-column display 

ESC ' : 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Display Data Lines 

24 data lines (default) 

ESC e( 

n/a 

same 

same 

EnH 

EnH 

EnH 

EnH 

25 data lines 

ESC e) 

ESC ^ 

same as 
325/160 
/60 

same as 
325/160 
/60 

EnH 

EnH 

EnH 

EnH 

42 data lines 

ESC e* 

n/a 

same 

same 

EnH 

EnH 

EnH 

EnH 

43 data lines 

ESC e-H 

ESC _ 

same as 
325/160 
/60 

same as 
325/160 
/60 

EnH 

EnH 

EnH 

EnH 


In ASCII emulation mode, the VT520 displays four types of data lines: 


• 24 data lines, 1 status line, and 2 label lines 

• 25 data lines, 1 status line, and 1 label line 

• 42 data lines, 1 status line, and 2 label lines^ 

• 43 data lines, 1 status line, and 1 label line 


2 Users can change the scrolling rate by entering keys from the keyboard. Press! ng | Ctrl/Shift/ ii~[ to increase the rate 
and I Ctrl/Shift/ fj- | to decrease it. 

^Because of hardware limitations, selecting 42 or 43 data lines forces the screen size to be 53 lines. 

(continued on next page) 
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Table 12-5 (Cent.) Screen Processing Control Functions 


Fill Page with "H"s 
in PCTerm Mode 


WYSE 


TVI 


325/160/60 


PCTerm 150/120 50/50+ 


950 


925 


910+ 


ADDS 


A2 


Fill page with "Fl"s 

n/a 

ESC F 

n/a 

n/a n/a n/a 

n/a 

n/a 

Width-Change-Clear Mode 

Width-change-clear off 

ESC e . 

n/a 

same 

same EnFI EnFI 

EnH 

EnH 

Width-change-clear on 
(default) 

ESC e/ 

n/a 

same 

same EnFI EnFI 

EnH 

EnH 

Page Size 

Set Page Size^ 

ESC w Length 


same 

same ESC\ Length® 


EnH 



ESC\ Length® 




WYSE 325/160/60, WYSE 

Length 

Size of a Page 

Description 



50-F Parameters: 








G 

l*lines 


Page number =current screen data lines 



H 

2*lines 


Page number =current screen data lines * 2 



1 

4*lines 


Page number =current screen data lines * 4 



J 

* 


One page number = screen data lines; the other 





contains rest of lines in memory. 



WYSE 325/160/60 

Length 

Size of a Page 

Description 



PCTerm and TVI 







Parameters: 

1 

l*lines 


Page number =current screen data lines 



2 

2*lines 


Page number =current screen data lines* 2 



3 

4*lines 


Page number =current screen data lines* 4 



4 

* 


One page number = screen data lines; the other 





contains rest of lines in memory. 



Display Page 

Display Previous Page^ 

ESC w B 
or ESC J 

n/a 

same 

same ESCJ ESCJ 

ESCJ 

EnH 

Display Next Page® 

ESC w C 
or ESC K 

n/a 

same 

same ESC K ESC K 

ESC K 

n/a 

Display Specific Page 

ESC w Page 

n/a 

same 

same n/a n/a 

n/a 

EnH 


^ Upon receipt of the Set Page Size command, theterminai: 

• Ciears the dispiay memory to NUL (0/0) characters. 

• Dispiays first page "page 0." 

• Moves the cursor to its home position. 

• Changes the spiit screen to a fuii screen format. 

• Turns off the Protect mode. 

• Uniocks the iocked iine. 

^Enhanced Mode off. 

^ In WYSE mode, command "ESC J " works only when the screen is not split. If the screen is split, refer to "Activate 
Other Window or Page" command. Command "ESC w B" in WYSE modes works when the screen is not split or the split 
screen is caused by an adjustable split. It does not work when the split screen is a result of a simple split. Users can use 
local function keys to display the previous page. On a VT keyboard, press | Ctrl/Prev | ; on an Enhanced PC keyboard, press 
I Ctrl/Page Up | . 

® Users can use a local function key to display the next page. Press |Ctrl/N | , where N is a number on the numeric keypad 
key equivalent to the page number, on both VT and Enhanced PC keyboard. 


(continued on next page) 
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12.4 Screen Processing 


Table 12-5 (Cent.) Screen Processing Control Functions 


WYSE TVI ADDS 


Split Screen 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Split screen horizontally 

ESC X A Line 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 

Adjustable horiz split 

ESC X C Line 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 

Split screen horizontally 

ESC X 1 Line 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 

and Clear data 









Adjustable horiz split 

ESC X 3 Line 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 

screen and Clear data 









Lower horiz split 

ESC X P 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 

Raise horiz split 

ESC X R 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 

Windows 

Activate upper window 

ESC ] 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 

Activate lower window 

ESC } 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 

Activate other window or 

ESCJ or 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 

page 

ESC K 








Roll window up in page 

ESC w E 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 

Roll window down in page 

ESC w F 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 

Redefine screen as one 

ESC X @ 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 

wi ndow 









Redefine screen as one 

ESC X 0 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 

window and Clear page 









Cursor Drag Mode 

Cursor drag mode on 

ESC d ) 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 

(default) 









Cursor drag mode off 

ESC d ( 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 


Status Line Display 


Editing Status line on 

ESC ' a 

n/a 

same same n/a 

n/a n/a EnFI 

Standard Status line on 

ESC ' b 

n/a 

same same n/a 

n/a n/a EnFI 

(default) 





Status line off 

ESC ' c 

n/a 

same same n/a 

n/a n/a EnFI 


Starts at Column 

Standard Status Line 

Editing Status Line 


26 


HH:MM AM (or PM) 

PROT (Protect mode is on) 


31 



WRPT (Write protect is on) 


35 


Column-Row (Cursor) 



36 



INS (Insert mode is on) 

Messages: 

M essage 


Description 



LOCK 


Keyboard locked 



COMP 


1 n compose process 



NUM 


NUM LOCK state 



CAPS 


The| Caps Lock | key is on 



1 ... 


Page indication (No message displayed for page 0) 


* 


Monitor mode state 



FDX 


Full-duplex mode 



HDX 


Flalf-duplex mode 



(continued on next page) 
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Table 12-5 (Cent.) Screen Processing Control Functions 


Status Line Display 


Messages: 


BLK 

Block mode 

HBLK 

Half-duplex block mode 

M essage 

Description 

LCL 

Local mode 

HLD 

H ol d state 

% 

Page Printing 

> 

AutoprInt mode 

= 

Controller print mode 

PBSY 

Printer Is busy or no printer Is attached. 

PTR 

Printer Is ready. 

<AUX 

Terminal Is In auxiliary receive mode. 




WYSE 



TVI 


ADDS 

Computer Message 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Program/Display 

ESC F Message CR 







computer message 


n/a 

same 

same 

Wyse 

Wyse 

Wyse 

EnH 

Clear computer message 

ESC F CR 

n/a 

same 

same 

same 

same 

same 

EnH 

Function Key Label Display 

Display F key label 

ESC z Field Label CR 









n/a 

same 

same 

Wyse® 

Wyse 

Wyse 

EnH 

Clear F key label 

ESC z Field CR 









n/a 

same 

same 

Wyse 

Wyse 

Wyse 

EnH 

Field Parameters: 

Key 

Unshifted 

Field 

Shifted 

Key 

Unshifted 

Field 

Shifted 


FI 

0 


p 

F9 

8 


X 


F2 

1 


0 

FIO 

9 


Y 


F3 

2 


R 

Fll 



Z 


F4 

3 


S 

F12 

\ 


[ 


F5 

4 


T 

F13 

< 


\ 


F6 

5 


U 

F14 

= 


] 


F7 

6 


V 

F15 

> 




F8 

7 


w 

F16 

? 



Label Parameters: 

Emulation Mode 

Column Mode 

Maximum Length 




H I dden 


80 


9 





H I dden 


132 


7 





Embedded 


80 


8 





Embedded 


132 


7 






WYSE 



TVI 


ADDS 

Label Line Display 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Program/Display 

ESCz(T©ctCR 

same 

same as 

ESC f text CR or 


EnH 

computer message on 
unshifted Label line. 


ESC f tect CR or 
ESC f text Ctrl-M 

325/160 

/60 

ESC f text Ctrl-M 



Program/Display 

ESC z ) text CR 







computer message on 


n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 


®Unshifted key label only; the Shifted Key label Is not available for TVI modes. 


(continued on next page) 
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Table 12-5 (Cent.) Screen Processing Control Functions 

WYSE TVI ADDS 


Label Line Display 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

shifted Label line. 









Clear unshifted Label 

ESC z ( CR 

ESC f CR 

same 

same as 

ESC f CR or 


EnH 

line. 


or ESC f Ctrl-M 

325/160 

ESC f Ctrl-M 







/60 





Clear shifted Label line. 

ESC z ) CR 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Disable shifted Label line. 

ESC z DEL 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 


WYSE and ADDS There are two distinct label lines when the terminal is using 24 or 42 data lines: 

Enhanced Modes: 

• The upper one is for shifted label line (shifted function key label line). 

• The lower one is for unshifted label line (unshifted function key label line). 

When using the 25 or 43 data line configuration mode, only one label line is available at a 
time. By default, it displays the unshifted label line (or unshifted function key label line). 
This line becomes a shifted label line (or shifted function key label) whenever the |Shift| key 
is pressed. Releasing the |Shift| key returns the line to be the unshifted display line. 


TVI and PCTerm Modes: 


Only an unshifted label line (unshifted function label line) is available. To be visible, the 
label line must be explicitly turned on by the command "Turn on User Line." 

For TVI personalities, the label line is displayed only when data line is set to 24 or 42 
data lines. 

For PCTerm mode, turning on the display line forces the terminal to 24 or 42 data lines. 

If the cursor is at the 25th or 43rd line before the line is set, then the cursor moves to the 
same column at line 24 or 42, and the entire data area scrolls up one line. The label line is 
displayed at the 25th or 43rd line, respectively. 


The parameter text is a character string to be entered in the label line. The allowable size 
of tect varies among emulation modes and column modes. In embedded emulation mode, 
the first character shown on the user line is an attri bute space. 

Emulation Mode 

Column Mode 

Maximum Number 

Column Position 

H i dden 

80 

80 

1—80 

H i dden 

132 

132 

1—132 

Embedded 

80 

79 

2—80 

Embedded 

132 

131 

2—132 


(continued on next page) 
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Table 12-5 (Cent.) Screen Processing Control Functions 


WYSE TVI ADDS 


Color 

325 

160/60 

PCTerm 

150/120 

50+/50 

925 

910+ 

VP A2 

Select ASCII Color Mode 

ESC d z 

same 

ESC Sp 

same 

same 

same 

same 

EnH 


Ctrl/B 


#Ctrl/B 






Select Mono Mode 

ESC d z 

same 

ESC Sp 

same 

same 

same 

same 

EnH 


Ctrl/C 


#Ctrl/C 






Select Color Palette 

ESC d z 

same 

ESC 

same 

EnH 

EnH 

EnH 

EnH 


Palette 


Sp # 









Palette 







##Palette numbers run from 0 to 9 and |~[kpd. 





Customize Color Palette 

ESC d y F-Color B-Color Attribute 



EnH 

EnH 

EnH 




ESC Sp #F-Color B -Col or Attribute 



Parameters: 

F-orB-Color Description 


Attri bute Descri pti on 



1 

Black 



1 

Normal 




2 

Blue 



2 

Reverse/Blank 



3 

Green 



3 

Dim 




4 

Cyan 



4 

Dim, Revers^Blank 


5 

Red 



5 

Underline 



6 

Magenta 



6 

Underline, Revers^Blank 


7 

Yellow 



7 

Underline, Dim 



8 

White 



8 

Underline, Dim, Reverse 







/Blank 



Enable/Disable Intensity Attribute 

Dim intensity attribute 

ESC e } 

same 

ESC SP 

same 

n/a 

n/a 

n/a 

n/a 

On (default) 



I 






Dim intensity attribute 

ESC e 1 

same 

ESC SP 

same 

n/a 

n/a 

n/a 

n/a 

Off 









Reverse and Blank Attribute 

Map the Reverse attribute 

ESC d 1 

same 

ESC SP 

same 

n/a 

n/a 

n/a 

n/a 

(default) 



& 






Map the Blank attribute 

ESC d { 

same 

ESC SP 

same 

n/a 

n/a 

n/a 

n/a 


% 


(continued on next page) 
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Table 12-5 (Cent.) Screen Processing Control Functions 


User Label Line Display 
for TVI Mode 


WYSE 

TVI 


ADDS 

325/160/60 

PCTerm 150/120 50/50+ 950 

925 

910+ 

A2 

Turn off User line 

n/a 

ESC e or 




(default) 


ESC h same n/a ESC h 

ESC h 

ESC h 

n/a 

Turn on User line 

n/a 

ESC g n/a n/a ESC g 

ESC g 

ESC g 

n/a 

Character Attributes 

Assign character attribute 

ESC G Attr 

ESC G same same same 

same 

same 

EnH 

(main display area) 


Attri bute 




Parameters: 






Wyse 325,1° leo/eo, 150 

Attr 

Display Attributes 


TVI Attr 


/120, 50-H, and ADDS 







SP 

Space character 


SP 



0 

Normal 


0, p 



1 

1 nvisiblei° 


1 , q 



2 

Blink 


2, r 



3 

1 nvisible and blink 


3, s 



4 

Reverse 


4, t 



5 

Reverse and invisible 


5, u 



6 

Reverse and blink 


6, V 



7 

Reverse, blink, invisible 


7, w 



8 

Underline 


8, X 



9 

Underline and invisible 


9,y 




Underline and blink 


:, z 



\ 

Underline, blink, invisible 


:, { 



< 

Underline and reverse 


^ 1 



= 

Underline, reverse, invisible 


=, } 



> 

Underline, reverse, blink 


>, ~ 



? 

Underline, reverse, blink, invisible 


?, DEL 



P 

Dim 





q 

Dim and invisible 





r 

Dim and blink 





s 

Dim, blink, invisible 





t 

Dim and reverse 





u 

Dim, reverse, invisible 





V 

Dim, reverse, blink 





w 

Dim, reverse, blink, invisible 





X 

Dim and underline 





y 

Dim, underline, invisible 





z 

Dim, underline, blink 





{ 

Dim, underline, blink, invisible 





1 

Dim, underline, reverse 





} 

Dim, underline, reverse, invisible 






Dim, underline, reverse, blink 





DEL 

Dim, underline, reverse, blink, invisible 





t AM the 7-bit ASCII codes are legal in this sequence. Example: "A" turns on the dim attribute, "T" turns on the reverse 
attribute, "S" turns on dim, blink and reverse attributes. 


(continued on next page) 
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Table 12-5 (Cent.) Screen Processing Control Functions 


PCTerm Mode 


Attribute 

Display Attributes 

0, @ P, ', p 

Normal 

1, A, 0, a, q 

Invisible 

2, B, R, b, r 

Blink 

3, C, S, c, s 

Invisible and blink 

4, D, T, d, t 

Reverse 

5, E, U, e, u 

Reverse and invisible 

6, F, V, f, V 

Reverse and blink 

7, G, W, g, w 

Reverse, blink, invisible 

8, H, X, h, X 

Underline 

9, 1, Y, i, y 

Underline and invisible 

:,J,Z,j,z 

Underline and blink 

:, K, [, k, { 

Underline, blink, invisible 

■S L \ , 1, 1 

Underline and reverse 

=, M, ], } 

Underline, reverse, invisible 

>, N, n, ~ 

Underline, reverse, blink 

?, 0, _, 0, DEL 

Underline, reverse, blink, invisible 


Selecting 

Display Attribute Mode 


WYSE 


TVI 


ADDS 

325/160/60 

PCTerm 

150/120 50/50-r 

950 

925 

910-r 

A2 

Char attribute mode on^^ 

ESC e 1 

n/a 

same n/a 

n/a 

n/a 

n/a 

n/a 

Char attribute mode off 

ESC eO 

n/a 

same n/a 

n/a 

n/a 

n/a 

n/a 

Page attribute mode on^^ 

ESC e2 

n/a 

same same 

EnH 

EnH 

EnH 

EnH 

L i ne attri bute mode on 

ESC e3 

n/a 

same same 

EnH 

EnH 

EnH 

EnH 

Assign display attribute 

ESC A Area 

Attr 






to a message field 


n/a 

same same 

ESC \ 

Area Attr (EnH) 

EnH 

Parameters: 

Area 


Description 






0 


Data Area 






1 


Label Line 






2 


Terminal message field on Status Line 




3 


Computer message field on Status Line 



Assign write-protect 

ESC ' 

n/a 

same same 

n/a 

n/a 

n/a 

EnH or 

character attribute 

Wpca 






ESC 0 








Spca 

Parameters using 

Wpca 

Description 

1 Parameters - 

Spca 

Description 

WYSE sequences:* 



ADDS modet 





6 

Reverse 



0 

Dim 



7 

Dim (default) 


1 

Blink 



A 

Normal 



2 

Invi si ble 



B 

Blink 



3 

Normal 



C 

1 nvisible 



4 

Reverse 



E 

Underline 



5 

Underline 



F 

Reverse 







G 

Dim 







•Assigning parameters "6," "7" or "A" dears previousiy defined write-protected attributes. "B" through "G" add on top of 
previous attribute(s) and dispiay a combination of new and old display attributes. 

t All the 7-bit ASCII codes are legal in this sequence. Example: "A" turns on the dim attribute, "T" turns on the reverse 
attribute, "S" turns on dim, blink and reverse attributes. 

f Example: Dim -H Reverse -f I nvisible reports VTS (8AH) +a. 

^^Default for embedded emulation. 


(continued on next page) 
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Table 12-5 (Cent.) Screen Processing Control Functions 


Selecting 


WYSE 


TVI 


ADDS 


Display Attribute Mode 325/160/60 PCTerm 150/120 50/50+ 950 925 910+ A2 


Clear unprotected page to 
display attribute 

n/a 

n/a n/a 

ESC ! 

Attr n/a 

Wyse 

Wyse 

EnH 

Request attribute under 

n/a 

ESC D n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

cursor 








Response:t 

Two bytes- 

-the Bit for attribute under the cursor, then "a". 





Bit 

Attribute 

Bit 

Attribute 





0 

Underline 

4 

Always 0 





1 

Reverse 

5 

Always 0 





2 

Blink 

6 

Always 0 





3 

1 nvisibie 

7 

Dim 




Assign Line Attributes 

Assign line attributes 

ESC G 

n/a same 

same 

n/a 

n/a 

n/a 

EnH 


L i neMtr 

Parameters: LineAttr Line Attribute 

@ Singie height, singie width (defauit) 

A Singie height, doubie width 

B Top-haif of doubie height, singie width 

C Bottom-haif of doubie height, singie width 

D Top-haif of doubie height, doubie width 

E Bottom-haif of doubie height, doubie width 

f Exampie: Dim -H Reverse -H I nvisibie reports VTS (8AH) -Ha. 
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Table 12-6 lists the data protection control functions. The word "same" in 
Table 12-6 signifies the same control sequences as in the WYSE 325/160/60 
column. 


Table 12-6 Data Protection Control Functions 

WYSE TVI ADDS 


Write-Protect Mode 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Write-protect mode off 
(defauit) 

ESC ( 

same 

same 

same 

same 

same 

same 

EnH or 
Ctri/0 

Write-protect mode on^ 

ESC ) 

same 

same 

same 

same 

same 

same 

EnH or 
Ctri/N 

Protect Mode 

Protect mode off (defauit) 

ESC ' 

same 

same 

same 

same 

same 

same 

EnH 

Protect mode on 

ESC & 

same 

same 

same 

same 

same 

Wyse 

EnH 


^ Turning on Write-Protect mode does not start protecting the data. It oniy defines the range of data that needs to 
be protected. Not untii Protect mode is turned on does the data become protected. Changing personaiity does not 
change the Write-Protect mode. Graphic characters range from 1/0 to 1/15, and embedded attributes are automaticaiiy 
write-protected even when Write-Protect mode is off. 
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Table 12-7 lists the cursor control functions. The word "same" in Table 12-7 
signifies the same control sequences as in the WYSE 325/160/60 column. 

Table 12-7 Cursor Control Functions 


WYSE TVI ADDS 


Autopage Mode 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

On 

ESC d + 

n/a 

same 

same 

ESC V 

ESC V 

ESC V 

EnH 

Off (default) 

ESC d * 

n/a 

same 

same 

ESC w 

ESC w 

ESC w 

EnH 

Autoscrolling Mode 

On (default) 

ESC 0 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Off 

ESC N 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Cursor Display Feature 

Set cursor appearance 

ESC ' 
Cursor 

ESC . 
Cursor 

same as 
325/160 
/60 

same as 
325/160 
/60 

ESC . Cursor 


EnHi 

Parameters: 

Cursor 

Description 







0 Cursor Display Off 

1 Cursor Display On 

2 Steady Block Cursor 



3 

4 

5 

Blinking Line Cursor 
Steady Line Cursor 
Blinking Block Cursor 






End-of-Line Wrap Mode 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

On (default) 

ESC d / 

ESC ~ 

same as 
325/160 
/60 

same as 
325/160 
/60 

n/a 

n/a 

n/a 

EnH 

Off 

ESC d . 

ESC 0 

same as 
325/160 
/60 

same as 
325/160 
/60 

n/a 

n/a 

n/a 

EnH 


When the cursor position is located at the bottom and right margin position of the current 
page with wrap flag on, any displayable character received has the following effect: 


Autopage 

Autoscroll 

Page Mode 

Cursor Moves to . . . 

On 


Single 

Multiple 

Home position of the active 
page. 

Home position of the next 
page. 

Off 

On 

Multiple 

Left margin of bottom line 
after a scroll is performed. 

Off 

Off 

Multiple 

Home position of the active 
page. 


Ctrl/W I = Cursor off; I Ctrl/X I = Cursor on. 


(continued on next page) 
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Table 12-7 (Cent.) Cursor Control Functions 


WYSE TVI ADDS 


Received CR Mode 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

CR (default) 

ESC e4 

ESC 9 

same as 

same as 

EnH 

EnH 

EnH 

EnH 




325/160 

325/160 








/60 

/60 





CRLF 

ESC e5 

ESC 8 

EnH 

same as 
325/160 
/60 

EnH 

EnH 

EnH 

EnH 

Lock Cursor Line Mode 

On 

ESC ' H 

n/a 

same 

same 

ESC ! 1 

n/a 

n/a 

EnH 

Off (default) 

ESC ' I 

n/a 

same 

same 

ESC ! 2 

n/a 

n/a 

EnH 

Recognize DEL Mode 

On (default) 

ESC eE 

EnH 

same 

same 

EnH 

EnH 

EnH 

EnH 

Off 

ESC eD 

EnH 

same 

same 

EnH 

EnH 

EnH 

EnH 

Cursor Movement 

Cursor Left (Back Space) 

Ctrl/H 

same 

same 

same 

same 

same 

same 

Wyse or 
Ctrl/U 


Autopage 

Page Mode 

Cursor Moves to . . . 





On 

Multiple 


Bottom right margin of the preceding page (if any) 
even though the bottom right margin is protected. 
Under this command, the Protect mode feature 
carries through all pages. Refer to Protect Mode for 





details. 






Off 

Single 


Bottom right margin of the active page even though 





the right margin is protected. 



Cursor Left (Delete) 

DEL 

same 

same 

same 

same 

same 

same 

same 

Cursor Right 

Ctrl/L 

same 

same 

same 

same 

same 

same 

Ctrl/F 


Autopage 

Autoscroll 

Page 

Cursor Moves to . . . 





On 

- 

Multiple 

Home position or the first unprotected position (when 


Protect mode is on) of the next page (if any). Under 
this command, the Protect mode feature carries 
through all pages. Refer to Protect mode for details. 


Off 

On 

Single^ 

Left margin of the bottom margin line after a scroll is 
performed. 

Off 

Off 

Single^ 

Home position of the active page. 


^Autopage mode is either set to off, or the terminal is in Single Page mode and Autoscroll mode is on. 

^Autopage mode is either set to off, or the terminal is in Single Page mode and Autoscroll mode is off. 

(continued on next page) 


12-22 ASCII Escape Sequences 



ASCII Escape Sequences 
12.4 Screen Processing 


Table 12-7 (Cent.) Cursor Control Functions 




WYSE 


TVI ADDS 

Cursor Up 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 925 910+ A2 

Cursor Up— No Scroll 

Ctrl/K 

same 

same 

same 

same same same Ctrl/Z 

Cursor Up— Scroll 
(Reverse Linefeed) 

ESC j 

same 

same 

same 

same same Wyse EnH 


This command moves the cursor as follows: 



Autopage 

Autoscroll 

Page 

Protect 

Cursor Moves to . . . 


- 

- 

Single 

- 

(Command is ignored.) 


On 

- 

Multiple 

On or 

Bottom line of the previous page. Under 





Off 

this command, the Protect mode feature 
carries through all pages. 


Off 

On 

Multiple 

Off 

Top margin of the active page after a 
reverse scroll is performed. 


Off 

On 

Multiple 

On 

(Command is ignored.) 


Off 

Off 

Multiple 

■ 

(Command is ignored.) 

Cursor Down 

Cursor Down— No Scroll 

Ctrl/V 

same 

same 

same 

same same same same 

Cursor Down— Scroll 
(Linefeed) 

Ctrl/J 

same 

same 

same 

same same same same 


Autopage 

Autcecroll 

Page Mode 


Cursor Moves to . . . 


Off 

Off 



Top margin line of the active page. If 
the destination position is protected, the 
cursor moves right to the first unprotected 
position. 


On 


Single 


Top margin line of the active page. If 
the destination position is protected, the 
cursor moves right or down to the first 
unprotected position. 


On 


Multiple 


Top margin line of the next page. Under 
this command, the Protect mode feature 
carries through all pages. Refer to Protect 
Mode for details. 


Off 

On 

Multiple 


Bottom line of the active page after a 
scroll is performed. 


Cursor to Start 


Cursor to start of line 

Ctrl/M 

same 

same same same same same same 

Cursor to start of next 
line 

Ctrl/_ 

same 

same same same same same EnH 


Autopage 

Page 

Cursor Moves to . . . 


Off 

Single‘S 

Home position of the current page or the first unprotected 
position of the current page if Protect mode is on. 


On 

Multiple 

Home position of the next page or the first unprotected position 
of the next page if Protect mode is on. Under this command, the 
Protect mode feature carries through all pages. Refer to Protect 
Mode for details. 


^Either Autopage mode or Single Page mode is enabled. 


(continued on next page) 
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Table 12-7 (Cent.) Cursor Control Functions 


WYSE TVI ADDS 


Address Cursor 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Cursor to Home 

Ctrl/^or ESC 

{ 






EnH or 



Ctrl/^ 

same 

same 

Ctrl/^ 

same 

same 

Ctrl/A 

Address Cursor to a 

ESC _ Col 

n/a 

same 

same 

ESC ] Col 


EnH or 

specific column (Col) 








Ctrl/P Col 

Address Cursor to a 

ESC [ Line 

n/a 

same 

same 

same 

same 

same 

EnH or 

specific line 








Ctrl/K 

Line 

Address Cursor in 

ESC = Line Col 






EnH or 

Current Page 


same 

same 

same 

same 

same 

same 

ESC Y 

Address Cursor in specific 

ESC h page 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

page 








Line Col 

Address Cursor in specific 

ESC w @PageLineCol 







page, line, and column 


n/a 

same 

same 

ESC - 

PageLineCol® 


EnH 

Address Cursor in specific 

ESC - Window/ Page Line Col® 






Window/Page 


same 

same 

same 

EnH 

EnH 

EnH 

EnH 

Address Cursor in 80/132 

ESC a Line R Col C 







column current Page 


n/a 

same 

same 

ESC d LineR Col C 


EnH 

Read Cursor 

Read Cursor address in 

ESC ? 

same 

same 

same 

same 

same 

same 

EnH 

current Page 

Read Window, Page no., 

and Cursor address 

ESC/ 

same 

same 

same 

same 

same 

same 

EnH 

Read Cursor address in 

ESC b 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Current 80/132-col page 
Read Page number and 

ESC w ' 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Cursor address 

ESC w . 
ESC w , 
ESC w ' 









^Enhanced Mcxde off. 

®When screen is split, "0" = upper window; "1" = lower window. 


Note 

The terminal responds to the Read Cursor command in the following 
format: III R ccc C 

The two parameter values, III and ccc, are the 3-byte decimal values for 
the line/column location of the cursor. For example, "019R010C" indicates 
the cursor is at line 19, column 10. The sequence with parameters "001" 
(3/0)(3/0)(3/l) and "001" (3/0)(3/0)(3/l) indicates the cursor is at the home 
position. 
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Table 12-8 lists the ASCII editing control functions. The word "same" in 
Table 12-8, Table 12-10, and Table 12-11 signify the same control sequences as 
in the WYSE 325/160/60 column. 


Table 12-8 ASCII Editing Control Functions 




WYSE 




TVI 


ADDS 

Local Edit Mode 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Offi (default) 

ESC I 

n/a 

same 

same 

same 

same 

same 

n/a 

On2 

ESC k 

n/a 

same 

same 

same 

same 

same 

n/a 

^Duplex Edit Mode On. 
^Duplex Edit Mode Off. 


I n local edit mode, instead of sending keycodes to the host, some function keys 
send codes directly to the terminal to speed up the editing process. Table 12-9 
lists these local edit functions and their operating keys for both the VT keyboard 
and the Enhanced PC keyboard. 


Table 12-9 Local Edit Mode Function Keys 


Function 

VT Keyboard 

EPC Keyboard 

Sequence 

Insert Character 



ESC Q 

1 nsert Line 

Shifted PF1 


ESC E 

Delete Character 


1 Delete | 

ESC W 

Delete Line 

Shifted 

Shifted Delete 

ESC R 

Clear Line 


FF 

ESC T 

Clear Screen 

Shifted 

Shifted End 

ESC Y 

1 nsert 


1 Insert 1 

ESC q 

Replace 


Shifted Insert 

ESC r 

Next Page 


1 Page Down | 

ESC K 

Previous Page 


1 Page Up | 

ESC J 

Send 



ESC 7 

Print 


Print 

ESC P 

Home 


Shift Home 

ESC { 

Tab 


Shift 1^ 

ESC 1 
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Table 12-10 lists the tab stop control functions. 


Table 12-10 Tab Stop Control Functions 




WYSE 


TVI ADDS 

Tab Stop Function 

325/160/60 

PCTerm 150/120 

50/50+ 950 

925 910+ A2 

Clear All Tab Stops 

ESC 0 

ESCB same as 

same as ESC 3 

ESC 3 ESC 3 n/a 


325/160 

325/160 




/60 

/60 


Clear Tab Stop 

ESC 2 

same same 

same same 

same same EnFI 

Set Tab Stop 

ESC 1 

same same 

same same 

same same EnFI 

Tabulate Cursor or 

ESC i or 

same same 

same same 

same same EnFI 

Field Tab^ 

Ctrl/I 





The cursor moves as follows: 




Autopage 

Autoscroll 

Page Mode 

Cursor Moves to . . . 


On 

- 

Single 

Top margin line of the active 
page 


On 

■ 

Multiple 

Top margin line of the other 
page. 


Off 

On 

Multiple 

Bottom margin of the 
active page after a scroll is 
performed. 


Off 

Off 

Multiple 

Top margin line of the active 
page. 

Backtab or Field Tab^ 

ESC 1 

same same 

same same 

same same EnFI 


The cursor moves as follows: 




Autopage 

Autoscroll 

Page Mode 

Cursor Moves to . . . 


On 

- 

Single 

Flome 


On 

- 

Multiple 

Bottom margin line of the 
previous page if any. 


Off 

On 

Multiple 

Bottom margin line of the 
active page. 


Off 

Off 

Multiple 

Bottom margin line of the 
active page. 

^Executes "tabulate cursor" 

when protect mode is off. 



2|f protect mode is on, this command executes a "field tab" to move the cursor left to the first unprotected character 
position after the nearest protect field. The tab stop setting is completely ignored. The cursor moves backward from the 

first position of an unprotected area to the first position of another unprotected area. 


Executing a Backtab from an unprotected page to a previous protected page changes its protect mode to "unprotected." 
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Table 12-11 lists the page edit control functions. 


Table 12-11 Page Edit Control Functions 




WYSE 



TVI 


ADDS 

Page Edit Mode 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Off (default) 

ESC e" 

n/a 

same 

same 

ESC 0 

ESC 0 

ESC 0 

EnH 

On 

ESC e# 

n/a 

same 

same 

ESC N 

ESC N 

ESC N 

EnH 

Insert/Replace Mode 

Replace mode On (default) 

ESC r 

same 

same 

same 

same 

Wyse 

Wyse 

EnH 

I nsert mode On 

ESC q 

ESC z 

same as 

same as 

same as 

Wyse 

Wyse 

EnH 




325/160 

325/160 

325/160 







/60 

/60 

/60 




Insert Characters 

I nsert Space Character 

ESC 0 

same 

same 

same 

same 

same 

same 

EnH 

I nsert Line of Spaces 

ESC E 

same 

same 

same 

same 

same 

same 

EnH or 
ESC M 

Insert Column of NULs 

ESC c M 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Deleting Data on Current Page Only 

Delete Cursor Character 

ESC W 

same 

same 

same 

same 

same 

same 

EnH 

Delete Cursor Line 

ESC R 

same 

same 

same 

same 

same 

same 

EnH 

Deiete Cursor Coiumn 

ESC cj 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Erasing Data on Page Function 

Clear Page to NULs 

ESC * 

same 

same 

same 

same 

same 

same 

EnH 

Clear Page to spaces 

ESC -H 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH or 
Ctri/L 

Clear page to write- 

ESC , 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

protected spaces 
Ciear unprotected page to 
write-protected spaces 

n/a 

ESC , 

n/a 

n/a 

ESC , 

ESC , 

ESC , 

n/a 

Ciear unprotected page to 

ESC : 

same 

same 

same 

same 

same 

same 

ESC : 

NULs 








(EnH) 

Ciear unprotected page to 

ESC : or 

same or 

same as 

same as 

same or 

same or 

same or 

EnH 

spaces 

Ctri/Z 

ESC -H 

325/160 

325/160 

ESC-H 

ESC-H 

ESC-H 





/60 

/60 





Ciear unprotected page to 
a specific character^ 

ESC . Char 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Ciear unprotected page to 
NULs from cursor 

ESC y 

same 

same 

same 

same 

same 

same 

EnH 

Ciear unprotected page to 
spaces from cursor 

ESC Y 

same 

same 

same 

same 

same 

same 

ESC k 

Ciear unprotected page 
foreground to NULs from 
cursor position 

ESC cQ 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 


^"Char" is an ASCII character. Any 8-bit code is treated as a 7-bit code since the most significant bit of the code is 
stri pped off. 


(continued on next page) 
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Table 12-11 (Cent.) Page Edit Control Functions 


Erasing Data on 
Page Function (cont.) 


WYSE 



TVI 


ADDS 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Clear unprotected page 
foreground to spaces from 
cursor position 

ESC c P 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Ciear unprotected area to 
end of iine with NULs 

ESC c L 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Ciear unprotected area to 
end of iine with spaces 

ESC cO 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Ciear unprotected iine 
from cursor position to 
NULs 

ESC t 

same 

same 

same 

same 

same 

same 

EnH 

Ciear unprotected iine 
from cursor position to 
spaces 

ESC T 

same 

same 

same 

n/a 

n/a 

n/a 

ESC K 

Ciear unprotected iine 
foreground from cursor 
position to NULs 

ESC cS 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Ciear unprotected iine 
foreground from cursor 
position to spaces 

ESC c R 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Ciear unprotected position 
toNULs 

ESC c K 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Ciear unprotected column 
to a specific character^ 

ESC c I Char 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Clear column to write- 
protected space 

ESC V 

same 

same 

same 

same 

same 

same 

EnH 

^"Char" is an ASCII character. Any 8-bit code is treated as a 7-bit code since the most significant bit of the code is 
stri pped off. 


12.4.1 Rectangular Area Operations 

Upon execution, a rectangle that is drawn with line drawing characters and 
normal attributes is displayed on the screen. If the four lines that form the 
rectangle are occupied with data before the command execution, then the data is 
replaced. 

The parameters Line, Column, and the line, column number of the cursor decide 
where the rectangle will be located. See Table 12-12. 

The parameters Line and Column in format 1 are ASCII characters whose 
decimal values are the desired numbers plus 31. 

The parameter Column in format 2 is an ASCII character whose decimal value is 
the desired column number plus 31 and minus 80. 

The symbol in escape sequences indicates number "80" to be added to the 
"Column" value. The result of executing this command draws a rectangle 80 
columns wider than the rectangle drawn by the command without the symbol. 
Therefore, this command is not recommended for 80-column mode. 

Char is an ASCI I character. If an 8-bit code is entered as a parameter value, 
then the most significant bit of the code is stripped off. 
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Table 12-12 lists the rules for locating the rectangle. 


Table 12-12 Rules for Locating Rectangle 


If 

Line value is... 

And Column 
vaiue is... 

Then, the rectangle 
is located from the 
cursor... 

And... 

Larger than 
the cursor line 

Larger than 
the cursor 
column 

Down to the line 
number indicated by 
Line 

Right to column 
number indicated by 
Column. 

Larger than 
the cursor line 

Smaller than 
the cursor 
column 

Down to the line 
number indicated by 
Line 

Left to column number 
indicated by Column. 

Smaller than 
the cursor line 

Larger than 
the cursor 
column 

Up to the line number 
indicated by Line 

Right to column 
number indicated by 
Column. 

Smaller than 
the cursor line 

Smaller than 
the cursor 
column 

Up to the line number 
indicated by Line 

Left to column number 
indicated by Column. 

Equal to the 

cursor line 

Equal to the 

cursor column 

At the same location 

A single box character 
is displayed. 


The rectangle extends to the bottom of the screen only. If an out of range line 
parameter is entered, then the bottom line of the rectangle is located at the 
bottom margin. The command is ignored if the rectangle covers a locked line. 

I n 80-column mode, if the entered parameter extends the rectangle to over 80 
columns but within the 132-column area, then the over 80 column part is not 
displayed. Changing to 132-column mode displays the whole rectangle. 

I n 132-column mode, if an out of range column number is entered, then the right 
line of the rectangle is located at the right margin. 

Whether or not the protect mode is on when the command executes, the rectangle 
line is drawn write protected. 
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Table 12-13 lists the rectangle area control functions. The word "same" signifies 
the same control sequences as in the WYSE 325/160/60 column. 


Table 12-13 Rectangle Area Control Functions 


Draw Rectangle in 80/132 
column Current Page 

WYSE 



TVI 


ADDS 

325/160/60 PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Format 1 

ESC c G Line Col 








n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

F ormat 2^ 

ESC c G Line -Col 








n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Fill Rectangle with a Specific Character in 80/132-column Cursor Page 

Format 1 

ESC c FI LineCol Char 








n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

F ormat 2^ 

ESC c FI Line-Col Char 







n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Fill unprotected Rectangle with a specific character 

Format 1 

ESC c F LineCol Char 








n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

F ormat 2^ 

ESC c F Line - Col Char 







n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Draw Rectangle^ 

Draw rectangle area to 

ESC c N Width Height 







right and below cursor. 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 


Swap/Copy/Move^ WYSE 325/1 60/60 


Swap, ccpy, or move the 
data in a rectangle to 
another rectangle. 

Parameters: 


ESC c ^Action S_pageP S_nl R S_n2 C S_n3 R S_n4 C D_pageP D_nl R D_n2 C 


Action 

0 

1 

2 


Description 

Swaps data between the source and the destination rectangles. 

Copies the content of the source rectangle to a destination rectangle, 
preserving the contents of the source rectangle. 

Moves the contents of the source rectangle to destination rectangle, clearing 
the source rectangle. 


Parameter Description 

S page Page number of the source rectangle 

S_nl Starting line number of the source rectangle (top left corner) 

S_n2 Starting column number of the source rectangle (top left corner) 

S_n3 Ending line number of the source rectangle (bottom right corner) 

S_n4 Ending column number of the source rectangle (bottom right corner) 

D_page Page number of the destination rectangle 


^Not recommended for 80-column mode. 

^Parameters Line and Column are ASCI I characters whose decimal values are the desired numbers plus 31. See 
Section 12.4.1.1. 

^See Section 12.4.1.2. 


(continued on next page) 
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Table 12-13 (Cent.) Rectangle Area Control Functions 


Swap/Copy/Move^ 

WYSE 325/160/60 






D_nl 

D_n2 

Starting line number of the destination rectangle (top left corner) 
Starting column number of the destination rectangle (top left corner) 

Swap/Copy/Move 


PCTerm 

150/120 

50/50+ 

950 

925 910+ A2 

Swap, ccpy, or move the 
data in a rectangle. 


n/a 

same as 
325/160 
/60 

same as 
325/160 
/60 

n/a 

n/a n/a EnH 

^See Section 12.4.1.2. 


12.4.1.1 Draw Rectangle 

The rectangle extends to the bottom of the screen only. If an out of range line 
parameter is entered, then the bottom line of the rectangle is located at the 
bottom margin. 

• I n 80-column mode, if the entered parameter extends the rectangle to over 
80 columns but within a 132-column area, the over 80-column part is not 
displayed. After changing to 132-column mode, the entire rectangle is 
displayed. 

• I n 132-column mode, if an out of range column number is entered, then the 
right line of the rectangle is located at the right margin. 

Whether or not protect Mode is turned on, the rectangle line is drawn write 
protected. This command is ignored if the targeted rectangle covers a locked line. 

12.4.1.2 Swap/Copy/Move 

I n the Swap/Copy/Move command, the parameters s_nl, s_n2, s_n3, s_n4, d_nl 
and d_n2 are screen coordinates, expressed as decimal numbers. The first four 
parameters define the two diagonal corners of the source rectangle; the later two 
define the top-left corner of the destination rectangle. 

Only data, not its attribute, is moved in any of the rectangular actions. The 
protect mode and the line lock mode are ignored during the movement. 

This command sequence is ignored when the column parameters (s_n2, s_n4, 
d_n2) are beyond the right margin of the page. 

An out of range of the row parameters (s_nl, s_n3, d_nl) causes the rectangle to 
be I i mited to the bottom margi n line. 

An out of range of the action parameter causes the command sequence to be 
aborted. 

An out of range of the page parameter causes the command to be ignored. 
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12.5 Printing/Sending Data 

This section describes commands to print and send data. 

12.5.1 Sending Data 

This section describes commands to send a defined area of data on the screen 
through the main communication port (Comml) using ASCii controi functions, 
i ndividuai commands address the specific data to be sent. 

i n send operations, deii miter characters are sent aiong with data to mark a iine 
end, transfer compiete, or the protect data and its area. Tabie 12-14 iists the 
possibie deii miter types. Depending on the scope of data (iine, page) and the type 
of data (protected, unprotected) that has been sent, different deii miter characters 
are enciosed. The individuai commands expiain which deiimiter shouid be sent 
with each command. 

Tabie 12-14 iists the types of deiimiters to send data. 


Table 12-14 Send Data Delimiters 


Delimiter Type 

Sent . . . 

End of the line 

At the end of each line but not at the end of the page (block). 

Transfer complete 

After each Send Data action, except for a "Send the Cursor 
Character" command. 

Field separator 

To take the position of the protected field data when "Send 
Unprotected" command is executed and Protect mode is on. 

Start protect field and 
End protect field 

To mark the beginning and the ending of a write-protected field 
of data when Protect mode is on. 


All the send data actions in this section, except "Send the Cursor Character" 
command, use the following rules: 

• The attributes are not sent along with their data. But a Space character (Hex 
20) is inserted between two distinct attribute data to indicate the attribute 
difference. 

• During the process of sending characters, the cursor moves to the location of 
the character being sent. 

• Protect mode on: The cursor does not move. 

• Protect mode off: The cursor moves to the left margin of the next line. 

• Null characters on the screen are not sent. 

• Delimiter characters: 

• TVI modes and WYSE 325/160/60 PCTerm modes: Defined by 
command "Define Delimiters" (Refer to the command for details.) 

• Other personalities: See Table 12-15. 
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Table 12-15 Delimiters for Other Personalities 


Delimiter 

Terminal sends... 

End of line 

Either "US" or "CRLF" depending on the Set-Up Block 
End selection. 

End of transmission 

Either "CR" or "ETX" depending on the Set-Up Block End 
selection. 

Protected field 

A single FS (Hex 1C). 

Protected field separator 

Native mode: "ESC )" and "ESC (" when the protect field 
attribute is Dim or Normal; 

"ESC )sp" and "ESC (sp" when the protect field attribute 
is any other combination. 


Other modes: "ESC )" and "ESC (" 


• If any line on the screen is locked, then the line is not sent; however, the end 
of line delimiter is still sent to indicate a line has been skipped. 

• If the first character sent is a protected character, then the ESC ) sequence 
is not sent before the first character; if the last character sent is a protected 
character, then the ESC ( sequence is not sent before the terminator. 

• If the cursor position is located at the right margin of the bottom margin line 
and the Protect mode is off: 


Autopage 

Autoscroll 

Page Mode 

Cursor moves to . . . 

On 

- 

Single 

Home position of the active page. 

On 

- 

Multiple 

Home position of the other page. 

Off 

On 

Multiple 

Left margin of the bottom line after a 
scroll is performed. 

Off 

Off 

Multiple 

Home position of the active page. 


Table 12-16 lists the print/send control functions. 


Table 12-16 Print/Send Control Functions 

WYSE TVI ADDS 


Function 


325/160/60 PCTerm 150/120 50/50+ 950 925 910+ A2 


Define delimiters 

Parameters: 


n/a ESC X DImtr Chari Char2 

n/a n/a ESC x DImtr Chari Char2 n/a 

DImtr Description 

0 Protected Field separator 

1 Start protect field 

2 End protect field 

3 End of the line 

4 Termination 
Parameters Chari and Char2 are ASCI I characters. 

Delimiter Default ASCI I Character 

Field separator FS NUL (1/12 0/0) 

Start protect field ESC ) (1/11 2/9) 

(continued on next page) 
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Table 12-16 (Cont.) 

Print/Send Control Functions 






WYSE 


TVI 


ADDS 

Function 

325/160/60 PCTerm 150/120 50/50+ 

950 

925 

910+ 

A2 


End protect field ESC ( (1/11 2/8) 

End of the line US NUL (1/15 0/0) 

Termination CR NUL (1/13 0/0) 

A NUL character that is defined in a delimiter is not sent out. 


Begin Print/Send 


Begin Print/Send at 
Top of Page 
Begin Print/Send at 
Top of Screen 

ESC d ' 
ESC d & 

n/a 

n/a 

same 

same 

same 

same 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

EnH 

EnH 

Sending a Character or Line 

Send the Cursor 

ESC M 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 

Character 









Send the Cursor Line 

ESC 6 

same 

same 

same 

same 

same 

same 

n/a 

Send unprotected Cursor 

ESC 4 

same 

same 

same 

same 

same 

same 

n/a 

Line 









Sending a Page 

Send Page 

ESC 7 

same 

same 

same 

same 

same 

same 

EnH 

Send an unprotected Page 

ESC 5 

same 

same 

same 

same 

same 

same 

n/a 

Sending a Biock 

Mark Block Beginning 

ESC 8 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Mark Block Ending^ 

ESC 9 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Send Block^ 

ESC s 

same 

same 

same 

same 

same 

same 

EnH 

Send an unprotected 

ESC S 

same 

same 

same 

same 

same 

same 

EnH 


Character in a Block 


• Replace mode on: "STX" or "ETX" replaces the existing character at the active position and moves the cursor right 
one position. 

• Insert mode on: Writing "STX" or "ETX" moves all characters and their attributes one position to the right of the 
cursor position (inclusive) in the current line without wraparound. 

2 

• Protect mode on: Unprotected data is sent as is; protected data, enveloped between "start of protect field" and "end of 
protect field" delimiters, is sent. 

• Protect mode off: All the data in the range, protected or unprotected, is sent. 


ASCII emulations do not send: 

• I nitialization codes 

• Ending sequences to designated character sets and display attributes 

• "Fallbacks" to represent data that cannot be printed by the attached printer 
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The only factors that affect printing data are data and parity settings. 


Data/Parity Setting 

Characters are printed . . . 

8-bit 

As is 

7-bit 

After stripping off the most significant bit 


Table 12-17 lists the printing data control functions. 


Table 12-17 Printing Data Control Functions 




WYSE 



TVI 


ADDS 

Autoprint Mode'' 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Off (default) 

Ctrl/F 

ESC A 

Ctrl/F 

Ctrl/F 

ESC A or Ctrl/F 


Ctrl/F 

On 

Ctrl/R 

ESC @ 

Ctrl/R 

Ctrl/R 

ESC @ or Ctrl/R 


Ctrl/R 

Control Print Mode'^ 

Off 

Ctrl/T 

ESC a 

Ctrl/T 

Ctrl/T 

ESC a 

ESC a 

ESC a 

ESC 4 

On 

ESC d #or 

ESC ' 

same as 

same as 

ESC ' 

ESC ' 

ESC ' 

ESC 3 


Ctrl/X 2 


325/160 

325/160 




ESC d# 




/60 

/60 




(EnH) 

Aux Receive Mode 

Off (default) 

ESC d Sp 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

On 

ESC d ! 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Bidirectional Mode^ 

Off (default) 

ESC d $ 

Ctrl/T 

same as 

same as 

Ctrl/F 

Ctrl/F 

Ctrl/T 

EnH 




325/160 

325/160 








/60 

/60 





On 

ESC d % 

Ctrl/R 

same as 

same as 

Ctrl/R 

Ctrl/R 

Ctrl/R 

EnH 




325/160 

325/160 








/60 

/60 





Print Page to the Cursor Position 

Formatted Page® 

ESC P 

same 

same 

same 

same 

same 

Wyse 

EnH 

Formatted Page 
(unprotected) 

ESC @ 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 

Unformatted Page® 

ESC p or 
ESC L 

n/a 

same 

same 

ESC L 

n/a 

n/a 

ESC p 


^ The symbol ">" is displayed in the status line when in Autoprint mode. 

^Enhanced mode is off. 

^The symbol "=^' is displayed in the status line when in Autoprint mode. 

^ Turning off Bidirectional mode turns off Aux Receive mode and forces a normal print mode. 

^ The time prints out in a format such as "Tl ME AM/PM 00:00." At the end of the time message, the following is sent to 
the printer port: NUL Ctrl/F NUL 

The page prints as formatted data. The terminal sends an "ACK" to the host at the end of a print operation if ACK mode 
is on. 


(continued on next page) 
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Table 12-17 (Cent.) Printing Data Control Functions 


Print thfi Page 

WYSE 



TVi 


ADDS 

with Time Message^ 325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

n/a 

ESC L 

n/a 

n/a 

n/a 

ESC L 

ESC L 

n/a 

Pass a Character to the Printer Port 

Ctrl/P Char 

Wyse 

same 

same 

Wyse 

Wyse 

Wyse 

n/a 

Define the Page Print Terminator 

n/a 

ESC p Ps Char 
n/a 

n/a 

ESC p Char 


n/a 


^ The time prints out in a format such as "Tl ME AM/PM 00:00." At the end of the time message, the foiiowing is sent to 
the printer port: NUL Ctrl/F NUL 

The page prints as formatted data. The terminai sends an "ACK" to the host at the end of a print operation if ACK mode 
is on. 


12.5.2 Graphics Characters 

Table 12-18 lists the graphic characters. 


Table 12-18 Graphic Characters 


WYSE TVI ADDS 


Graphics Mode 

325/160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

On 

ESC H or 

ESC $ 

same as 

same as 

ESC $ 

ESC $ 

ESC $ 

EnH 


Ctrl/B 


325/160 

325/160 

or Wyse 

or Wyse 

or Wyse 





/60 

/60 





Off (default) 

ESC H or 

ESC % 

same as 

same as 

ESC % 

ESC % 

ESC % 

EnH 


Ctrl/C 


325/160 

325/160 

or Wyse 

or Wyse 

or Wyse 





/60 

/60 





Display Graphic Character 

Display character from 

ESC H Char 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 


the first 32 character set.^ 


^The parameter Char is an ASCII character in the range of Hex 20 to Hex 7E. 


With Graphics mode on, all received codes in the range of 00 to 7E are displayed 
as characters in the range of Hex 00 to Hex IF in the same character set. 

This is done by stripping off the highest 3 bits of the code. For example: 


Receiving . . . 

21, 41, or 61 (Hex) 
2C, 4C, or 6C (Hex) 
31, 51, or 71 (Hex) 


Dispiays . . . 

01 (Hex) character 
OC (Hex) character 
11 (Hex) character 
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Most character sets in ASCI I emulation contain characters in the range of Hex 
00 and Hex IF. For example, the Native character set contains 16 line-drawing 
graphics characters from Hex 10 to Hex IF and 16 CRM characters from Hex 00 
to OF. But in most of the cases, Hex codes 00 to IF are treated as control codes. 
To display these graphic characters. Graphic mode has to be turned on. 

When the Graphic mode is on, new characters entered have normal attributes 
regardless of the state of the Write-Protect mode attribute. With Protect mode on, 
all the entered characters, except CRM characters, are protected. 

To design a character font, see Chapter 13. 
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Defining and Loading ASCII Character Fonts 


This chapter defines the ASCI I character fonts and describes how to load the 
fonts. 

13.1 Character Sets 

In WYSE mode and ADDS Enhanced mode, desired characters can be acquired 
by loading them from various built-in character sets or by designing them using a 
pixel pattern*. 

13.1.1 PCTerm on US Keyboard 

The default and only character set supported for PCTerm on the US Keyboard is 
the PC International character set. This is a 256-character set, of which the first 
128 characters form the PC Standard character set*. 

13.1.2 WYSE and ADDS Enhanced Personalities 

WYSE mode and ADDS enhanced mode support ten built-in ROM character sets 
and four font banks, which are physical locations in memory. Each character set 
has 128 characters (Hex 00 to Hex 7F), thus each font bank has the same space 
allocation. 

The character set must be loaded into a font bank to become an "active" character 
set. Characters cannot be displayed directly by calling their physical locations; 
they can only be displayed through a series of steps to make them active. First, 
the primary and secondary logical character sets are defined by pointing to the 
desired font banks. Then, the active character set is defined for the terminal to 
display and receive codes. See Table 13-1 on how to display and load character 
sets. 


Table 13-1 Display and Load Character Sets 


Step 


Description 

1. 

Load font bank with 
built-in character set 

Load a target character set from one of the ten 
built-in character sets into a font bank. 


or Define and load character 

Design a character and load it into a font bank. 

2. 

Define logical character set 

Define primary or secondary character set to 
point to the font bank. 

3. 

Select active character set 

Set active character set to point to either a 
pri mary or a secondary character set. 


Notes 

WYSE 160: You can display all 512 characters in the four font banks on 
the screen at the same time. 


Refer to the IBM Code Page 437. 
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WYSE 50+: You can only display one font bank on the screen at a time. 


Figure 13-1 shows the process for selecting character sets. 

Figure 13-1 Process of Selecting Character Sets 

Built-In ROM Character Sets 


1. Load 


2. Define 


3. Select 


User Input 



Communication Line Code 


MA-0027-93.GRA 


The VT520 selects a character set from one of the built-in character sets by the 
following process. Refer to Table 13-1 for details. 

1. Load the character sets into the font banks. 

2. Define the primary and secondary character set from the font buffers. 

3. Select which character set will be the active characters set. 
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Note 

Changing a character set in a font bank may change the active character 
set if the active character set and primary/secondary character set happen 
to poi nt to the same font bank. 


13.2 Loading, Defining, and Selecting Character Sets 

Tabie 13-2 shows how to ioad, define, and seiect the character sets. The word 
"same" in Tabie 13-2 signifies the same controi sequences as in the WYSE 160/60 
coiumn. 


Table 13-2 Loading Font Bank 



WYSE 


TVI 


ADDS 

Load Font Bank'' 

160/60 PCTerm 150/120 

50/50+ 950 

925 

910+ 

A2 

Load ROM-resident 
character set into one 

ESC c @Bank Charset 





of the four font banks.^ 

n/a same 

same n/a 

n/a 

n/a 

EnH 

Parameters: 

Bank Description 

0 Font Bank 0 

1 Font Bank 1 

2 Font Bank 2 

3 Font Bank 3 






Charset 

Character Set Selected 




@(4/0) or ' (6/0) 

Native 





A (4/1) or a (6/1) 

PC Multinational 





B (4/2) or c (6/3) or d (6/4) 

Standard ASCI 1 





C (4/3) 

Graphics 1 





D (4/4) or b (6/2) 

PC standard 





E (4/5) 

Graphics 2 





F (4/6) 

Graphics 3 





G (4/7) or H (4/8) or g (6/7) 

US ANSI 





N (4/14) or j (6/10) 

ISO Latin-1 Supplemental 




1 (4/9) or e (6/5) 

ANSI Supplemental 




Define Logical Character Set 

Primary Character Set 

ESC cB Bank n/a same 

same n/a 

n/a 

n/a 

EnH 

Secondary Character Set 

ESC cC Bank n/a same 

same n/a 

n/a 

n/a 

EnH 

Select Active Character Set^ 

Primary Character Set 
(default) 

ESCcD n/a same 

same n/a 

n/a 

n/a 

EnH 


^ If not redefined, the default primary character set is Native/Wyse 50+ in Font Bank 0; the secondary character set is 
PC Multinational in Font Bank 1. 

2 Example: To load Bank 1 with the Multinational character set, enter: ESC c @1 A 

This sequence is sent to the terminal. IfACK mode is on, the terminal returns an ACK to indicate that the font has 
loaded successfully. 

^The default active character set, including that for TVI mode, is Native/Wyse 50+ 


(continued on next page) 


Defining and Loading ASCII Character Fonts 13-3 



Defining and Loading ASCII Character Fonts 
13.2 Loading, Defining, and Seiecting Character Sets 


Table 13-2 (Cent.) Loading Font Bank 


Select Active Character Set^ 

Secondary Character Set 

ESC c E 

n/a 

same 

Same‘S 

n/a 

n/a 

n/a 

EnH 

Automatic Font Loading 

On (default) 

ESC eO 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 

Off 

ESC eN 

n/a 

same 

same 

n/a 

n/a 

n/a 

n/a 



WYSE 



TVI 


ADDS 

Clear Font Bank 

160/60 

PCTerm 

150/120 

50/50+ 

950 

925 

910+ 

A2 

Erase a character set 
from one of the four font 
banks. ^ 

ESC c? Bank 

n/a 

same 

same 

n/a 

n/a 

n/a 

EnH 


^ If not redefined, the default primary character set is Native/Wyse 50+ in Font Bank 0; the secondary character set is 
PC Multinational in Font Bank 1. 

^The default active character set, including that for TVI mode, is Native/Wyse 50+ 

^See Note on thefollowing page. 


Note 

VUyse 50+ Mode: Because Wyse 50+ can only display one font bank at 
any given time, executing the sequence has a side effect of converting 
the existing screen characters into new characters that have equivalent 
positions as the old characters in the original character sets. 

For example, a screen full of "!" characters are displayed when the 
active character set is NativeAA/yse 50+ Executing Select Secondary 
Character Set to select the PC Multinational as the active character 
set causes the "!" on the screen to be converted to "i The character "!" 
occupies Hex 21 in Native/Wyse 50+ character set; whereas, "i " occupies 
Hex 21 in the PC Multinational character set. 
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13.3 Designing a Character Font 

Table 13-3 shows how to design a character font. 


Table 13-3 Design a Character Font 


Define and 

WYSE 


TVI 


ADDS 

Load a Character 

160/60 PCTerm 150/120 50/50+ 

950 

925 

910+ 

A2 

Design a character font 

ESC c A Bank Pp bb..bb CtrlA' 






n/a same same 

n/a 

n/a 

n/a 

EnH 


The sequence in Table 13-3 defines the bb..bb string and loads it in the Pp 
position of the Bank font bank. 


Bank is the font bank that holds a defined character set. Refer to Table 13-2. 

Pp is a 2-byte Hex code in the range of 00 to 7F specifying a position in that 
font bank. 

bb...bb is a Hex code string defining the bit pattern of the defined character. 
The string contains one of the following: 

• 16 2-byte Hex codes for a 10 x 16 cell size character 

• 13 2-byte Hex codes for a 10 x 13 cell size character 

• 10 2-byte Hex codes for a 10 x 10 cell size character 

The command aborts if |ctri/Y| in the sequence is received before the expected 

number of Hex codes in bb...bb is received. 

Perform the following steps to draw a graphic character in a 10 x 16 cell: 

1. Divide the cell into 10 x 16 pixels and draw the desired font pattern. 

Observe the following rules: 

a. Start the pattern from the left column in the cell. 

b. For an alphanumeric character, the pattern should occupy only the left 
seven columns; for other graphic characters, the pattern can extend to the 
eighth column. (The ninth and tenth column follow whatever you place in 
the eighth column.) 

c. If possible, leave some space at both the top and bottom pixels to allow for 
spaci ng. 

2. Turn the font pattern into a value represented as Is and Os; where "1" 
represents a filled pixel, and "0" represents an empty pixel. 

3. Encode the bit pattern, 4 bits (a nibble) at a time, row by row, into 
hexadecimal numbers 0 to F. (Do not encode the right two columns.) 

4. Form the two nibbles per row into a 2-byte Hex code. 

5. Feed the 16 Hex codes into the bb...bb string. See the following example. 
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Load the the following character into position 31 (Hex) in Font Bank 3. 

MSB LSB 



7 

6 

5 

4 

3 

2 

1 

0 A B 

Hex Code 

1 









00 

2 









00 

3 

X 

X 

X 

X 

X 

X 

X 

X 

FF 

4 

X 







X 

81 

5 

X 







X 

81 

6 

X 







X 

81 

7 

X 







X 

81 

8 

X 

X 

X 

X 

X 

X 

X 

X 

FF 

9 

X 







X 

81 

10 

X 







X 

81 

11 

X 







X 

81 

12 

X 







X 

81 

13 

X 

X 

X 

X 

X 

X 

X 

X 

FF 

14 









00 

15 









00 

16 









00 


Use the following sequence to load this graphic character: 

ESC c A 3 31 00 00 FF 81 81 81 81 FF 81 81 81 81 81 FF 00 00 Ctrl/Y 

Once loaded, the font remains in the font bank until: 

• The terminal is powered off 

• This font bank is explicitly re-loaded or cleared 

• This font bank is implicitly re-loaded by changing the terminal's personality 
or the terminal changes between a 24-line and a 44-line display while 
Automatic Font Load is on. Refer to Table 13-2. 
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This appendix describes the Compose processing, non-spacing diacriticai marks, 
and keyboard iayouts for the VT keyboard iayouts. 

A.1 Compose Processing and Non-spacing Diacriticai Marks 

Of the new keyboard diaiects added to the VT520, oniy Hebrew and SCS aiiows 
three-stroke compose sequences. Pressing "Hebrew" (the | Compose | key) initiates a 
compose sequence. | ctri/Hebrew] is used to switch between Group 1 and Group 2. 

The other new keyboard diaiects empioy a Group Shift mechanism to access 
additionai characters so there is no | Compose | key and no three-stroke compose 
sequences. Three keyboards have non-spacing diacriticai marks in Group 1 or 
Group 2. These keystrokes initiate a two-stroke "auto-compose" sequence. 

Tabie A-1 iists the VT keyboard non-spacing diacriticai marks. The brackets in 
Tabie A-1 are not part of the non-spacing diacriticai marks. 


Table A-1 VT Keyboard Non-Spacing Diacritical Marks 


VT Keyboard^ 

Acute 

Caron 

Circumflex 

Dieresis 

Ring 

Tonos 

Czech VT 

['] 

n 

rf 

[■■] 

[ 0]3 


Greek VT 




[-]4 


[!]4 

Slovak VT 

['] 

n 

rf 

[■■] 

[ 0]3 



^Hebrew, Hungarian, Polish, Romanian, Russian, SCS, Turkish-Q and Turkish-F keyboards have no 
non-spadng diacritical marks. 

^Circumflex over O/o can be produced with caron and O/o. 

^Ring over U/u can also be produced with caron and U/u. 

'^Greek iota with diaeresis and accent can be produced by pressing diaeresis, accent, then iota. Greek 
upsilon with diaeresis and accent can be produced by pressing diaeresis, accent, then upsilon. 


A.2 VT Keyboards 

The VT keyboard layouts are shown in the figures that follow: 

Note 

The keyboards shipped with the product may not look exactly like those 
illustrated here. Different fonts may be used, and some characters may 
not look the same. 
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Figure A-1 Austrian/German VT Keyboard 



A-2 VT Keyboard Legend Data 








Figure A-: 
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Belgian/French VT Keyboard 
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Figure A-3 



British/U.K./North American VT Keyboard 
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A-4 VT Keyboard Legend Data 
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Figure A-4 



Canadian-French VT Keyboard 


■ 

■ 

■ 

■ 

m 

■ 



■ 


■ 

iM 






■ 
















■ 

9 

1 

■ 

1 


■ 

9 

■ 









■ 

9 

1 

9 

1 


■ 

9 

■I 



s 


5 




9 

■ 

9 

1 

9 

1 

9 

■ 

■ 

II 





















VT Keyboard Legend Data A-5 





VT Keyboard Legend Data 
A.2 VT Keyboards 


Figure A-5 Czech VT Keyboard 




A-6 VT Keyboard Legend Data 
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Figure A-7 Dutch VT Keyboard 
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A-10 VT Keyboard Legend Data 
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Figure A-13 Italian VT Keyboard 



A-14 VT Keyboard Legend Data 
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Figure A-14 
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Norwegian VT Keyboard 
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Figure A-15 Polish VT Keyboard 





A-16 VT Keyboard Legend Data 
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VT Keyboard Legend Data A-17 
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Figure A-17 Romanian VT Keyboard 



A-18 VT Keyboard Legend Data 
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VT Keyboard Legend Data A-21 
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Figure A-21 Spanish VT Keyboard 




A-22 VT Keyboard Legend Data 
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Figure A-23 Swiss-French VT Keyboard 




A-24 VT Keyboard Legend Data 
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VT Keyboard Legend Data A-25 
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Figure A-25 Turkish-F VT Keyboard 



A-26 VT Keyboard Legend Data 
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VT Keyboard Legend Data A-27 




















Enhanced PC Keyboards 


This appendix shows the non-spacing diacritical marks and the keyboard layouts 
for VT520 Enhanced PC keyboards. 

B.1 Summary of Non-Spacing Diacritical Marks 

Table B-1 lists the non-spacing diacritical marks within square brackets [ ]. 


Table B-1 Enhanced PC Keyboard Non-Spacing Diacritical Marks 


EPC Keyboard 

Acute 

Breve 

Caron 

Cedilla Circumflex Dieresis Dot 

Austrian/German 

['] 




Belgian 

['] 



[■■] 

Canadian (French) 

['] 



[J [■■] 

Czech 

['] 


n 


Danish 

['] 



[■■] 

Dutch 

['] 



[J [■■] 

Finnish 

['] 



[■■] 

F rench 




[■■] 

Greek 




[■■] 

FI ebrew (none) 





Flungarian 

['] 

[-] 

n 

[J [■■] [■] 

Italian (none) 





Latin American 

['] 



[■■] 

Norwegian 

['] 



[■■] 

Polish 

['] 




Portuguese 

['] 



[■■] 

Romanian 

['] 

[-] 


[J [■■] [■] 

Russian (none) 





SCS (none) 





Slovak 

['] 


n 


Spanish 

['] 



[■■] 

Swedish 

['] 



[■■] 

Swiss-F rench 

['] 



[■■] 

Swiss-German 

['] 



[■■] 

Turkish-0 









(continued on next page) 
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Enhanced PC Keyboards 

B.1 Summary of Non-Spacing Diacritical Marks 


Table B-1 (Cent.) Enhanced PC Keyboard Non-Spacing Diacritical Marks 


EPC Keyboard 

Double 

acute 

Grave 

Ogonek 

Ring 

Tilde 

Tonos 

German 


['] 





Belgian 


['] 



[~] 


Canadian (French) 


['] 





Czech 


['] 





Danish 


['] 



[~] 


Dutch 


['] 



[~] 


Finnish 


['] 



[~] 


F rench 







Greek 






['] 

FI ebrew (none) 







Flungarian 

["] 

['] 

[J 

[°] 

[~] 


Italian (none) 







Latin American 


['] 





Norwegian 


['] 



[~] 


Polish 



[J 




Portuguese 


['] 



[~] 


Romanian 

["] 

['] 

[J 

[°] 

[~] 


Russian (none) 







SCS (none) 







Slovak 


['] 





Spanish 


['] 





Swedish 


['] 



[~] 


Swiss-F rench 


['] 



[~] 


Swiss-German 


['] 



[~] 


Turkish-0 


['] 






B.2 Enhanced PC Keyboards 

The Enhanced PC keyboards for use with the VT520 video terminal are shown 
in the figures that follow. I n the figures, the shading on the keycaps indicates 
a non-spacing diacritical character. Exceptions: Hebrew, Hungarian, Polish, 
Romanian, and Russian. 


Note 

The keyboards shipped with the product may not look exactly like those 
illustrated here. Different fonts may be used, and some characters may 
not look the same. 
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Figure B-1 Austrian/German Enhanced PC Keyboard 
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Figure B-2 Belgian Enhanced PC Keyboard 
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Figure B-3 British/U.K. Enhanced PC Keyboard 
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Figure B-4 Canadian-English/North American Enhanced PC Keyboard 



B-6 Enhanced PC Keyboards 
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Figure B-5 Canadian-French Enhanced PC Keyboard 
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Figure B-i 



i Czech Enhanced PC Keyboard 



B-8 Enhanced PC Keyboards 


Enhanced PC Keyboards 
B.2 Enhanced PC Keyboards 


Figure B-7 Danish Enhanced PC Keyboard 
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Figure B-8 Dutch Enhanced PC Keyboard 



B-10 Enhanced PC Keyboards 
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B.2 Enhanced PC Keyboards 


Figure B-9 Finnish Enhanced PC Keyboard 
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B.2 Enhanced PC Keyboards 


Figure B-10 French Enhanced PC Keyboard 



B-12 Enhanced PC Keyboards 
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B.2 Enhanced PC Keyboards 


Figure B-11 Greek Enhanced PC Keyboard 
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Enhanced PC Keyboards 
B.2 Enhanced PC Keyboards 


Figure B-12 Hebrew Enhanced PC Keyboard 
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B.2 Enhanced PC Keyboards 


Figure B-13 Hungarian Enhanced PC Keyboard 
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Enhanced PC Keyboards 
B.2 Enhanced PC Keyboards 


Figure B-14 Italian Enhanced PC Keyboard 



B-16 Enhanced PC Keyboards 
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B.2 Enhanced PC Keyboards 


Figure B-15 Latin American Enhanced PC Keyboard 
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B.2 Enhanced PC Keyboards 


Figure B-16 Norwegian Enhanced PC Keyboard 



B-18 Enhanced PC Keyboards 
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Figure B-17 Polish Enhanced PC Keyboard 
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Enhanced PC Keyboards 
B.2 Enhanced PC Keyboards 


Figure B-18 Portuguese Enhanced PC Keyboard 



B-20 Enhanced PC Keyboards 
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Figure B-19 Romanian Enhanced PC Keyboard 
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Figure B-20 Russian Enhanced PC Keyboard 
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Enhanced PC Keyboards 
B.2 Enhanced PC Keyboards 


Figure B-21 SCS Enhanced PC Keyboard 
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B-24 Enhanced PC Keyboards 
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Figure B-23 Spanish Enhanced PC Keyboard 
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Figure B-24 Swedish Enhanced PC Keyboard 
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Figure B-25 Swiss-French Enhanced PC Keyboard 
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Figure B-26 Swiss-German Enhanced PC Keyboard 



B-28 Enhanced PC Keyboards 
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Figure B-27 Turkish Enhanced PC Keyboard 
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c 

ASCII Keycodes and Local Functions 


C.1 PC Keyboard 

Table C-1 through Table C-11 list the keycodes sent by individual keys in each mode for the PC 
keyboard. The key does not effect the keycode sent unless specified. 


Table C-1 WYSE and TVI Modes Function Keys for PC Keyboard 


Key 

Unmodified 

1 Shift 1 

S 

1 Shift/Ctrl 1 

E3 

SOH @CR 

SOH ' CR 

80 (Hex) 

90 (Hex) 


SOH A CR 

SOH a CR 

81 (Hex) 

91 (Hex) 


SOH B CR 

SOH bCR 

82 (Hex) 

92 (Hex) 

S 

SOH C CR 

SOH cCR 

83 (Hex) 

93 (Hex) 


SOH D CR 

SOH d CR 

84 (Hex) 

94 (Hex) 

@ 

SOH E CR 

SOH eCR 

85 (Hex) 

95 (Hex) 

0 

SOH F CR 

SOH f CR 

86 (Hex) 

96 (Hex) 


SOH G CR 

SOH g CR 

87 (Hex) 

97 (Hex) 

g 

SOH H CR 

SOH h CR 

88 (Hex) 

98 (Hex) 

EH 

SOH 1 CR 

SOH i CR 

89 (Hex) 

99 (Hex) 

EH 

SOH J CR 

SOH j CR 

8A (Hex) 

9A (Hex) 

EH 

SOH K CR 

SOH k CR 

8B (Hex) 

9B (Hex) 

1 Print Screen 

]ESC P 

ESC P 

Toggle Autoprint 

Toggle Autoprint 

1 Scroll Lock | 

Hold 

Hold 

Hold 

Hold 

1 Pause 1 

Disconnect 

Send 

Answerback 

Break 

Toggle Block Mode 

Table C-2 

WYSE and TVI Modes Function Keys for PC Keyboard 


Key 


1 Alt/Shift 1 

1 Alt/Ctrl 1 

1 Alt/Shift/Ctrl 1 

Print Screen Set-U p 

Soft Reset 

ESC P 

Toggle Autoprint (Note) 

1 Pause 1 

SOH N CR 

SOH n CR 

Break 

9E (Hex) (Note) 
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ASCII Keycodes and Local Functions 
C.1 PC Keyboard 


Table C-3 WYSE and TVI Modes Editing Keys for PC Keyboard 


Key 

Unmodified 

jShiftj 



1 Shift/Ctrl 1 

I Insert I 

ESC q 

ESC r 

Toggle 1 nsert Mode 

Toggle 1 nsert Mode 

I Home I 

IE (Hex) 

ESC { 

Toggle Auto Panning 

Home Cursor and Clear Page 

I Page Up | 

ESC J 

ESC J 

Display Previous Page 

Display Previous Page 

I Delete | 

ESC W 

ESC R 

ESC W 

ESC R 


ESC T 

ESC Y 

ESC T 

Screen Saver 

1 Page Down 

1 ESC K 

ESC K 

Display Next Page 

Display Next Page 

Table C-4 

WYSE and TVI Modes Cursor Keys on PC Keyboard 


Key 

Unmodified 

Shift 

a 


1 Shift/Ctrl 1 

m 

VT 

VTt 

Roll Active Page Up 

Speed Scrolling Rate 

m 

LF + 

LF 

Roll Active Page Down 

Slow Scrolling Rate 

a 

FF 

FF 

Change Status Line Type 

Change Status Line Type 

a 

BS 

BS 

BS 


BS 

t"ESCj"forTVI 925 and TVI 

950 emulations. 




t:"16 (Hex)" for TVI 925 and TVI 950 emulations. 




Table C-5 

WYSE and TVI Modes Numeric Keys for PC Keyboard, NumLock = Off 

Key 

Unmodified 

Shift 



1 Shift/Ctrl 1 


ESC r 

ESC q 


Display Page 0 

ESC q 

m 

ESC T 

ESC Y 


Display Page 1 

Toggle Monitor Mode 

a 

LF^ 

LF 


Display Page 2 

LF 


ESC K 

ESC K 


Display Page 3 

ESC K 

H 

BS 

BS 


Display Page 4 

BS 

a 

5 

5 


Display Page 5 

5 

a 

FF 

FF 


FF 

6 

a 

IE (Hex) 

ESC { 


IE (Hex) 

ESC { 

a 

VT 

VT2 


VT 

VT 

a 

ESC J 

ESC J 


ESC J 

ESC J 

m 

/ 

/ 


/ 

/ 

□ 

* 

* 


* 

* 

□ 

- 

- 


Raise Split Line 

Toggle Split Screen Mode 

a 

+ 

+ 


+ 

+ 

□ 

7F (Hex) 

7F (Hex) 


7F (Hex) 

Print Page 

1 Enter! 

CR 

Toggle Keyclick 

CR 

CR 

^"16 (Hex)" for TVI 925 and TVI 950 emulations. 




2"ESCj"forTVI 925 and TVI 

950 emulations. 
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ASCII Keycodes and Local Functions 

C.1 PC Keyboard 


Table C-6 WYSE 160 and TVI Modes Numeric Keys for PC Keyboard, NumLock = On 


Key 

Unmodified 

|Shift| 

EH 

1 Shift/Ctrl 1 


0 

0 

0 

0 

m 

1 

1 

1 

1 


2 

2 

2 

2 

s 

3 

3 

3 

3 

E 

4 

4 

4 

4 

E 

5 

5 

5 

5 

E 

6 

6 

6 

6 

m 

7 

7 

7 

7 

B 

8 

8 

8 

8 

E 

9 

9 

9 

9 

m 

/ 

/ 

/ 

/ 

□ 

* 

* 

* 

* 

□ 

- 

- 

- 

- 

B 

+ 

+ 

+ 

+ 

□ 




- 

I Enter I 

CR 

CR 

CR 

CR 

Table C-7 

ADDS A2 Function Keys on PC Keyboard 


Key 

Unmodified 

Shift 

Ctrl (Hex) 

Shift/Ctrl (Hex) 

E3 

STX 1 CR 

STX ! CR 

80 

90 


STX 2 CR 

STX " CR 

81 

91 


STX 3 CR 

STX #CR 

82 

92 


STX 4CR 

STX $ CR 

83 

93 


STX 5 CR 

STX %CR 

84 

94 


STX 6 CR 

STX & CR 

85 

95 

E 

STX 7 CR 

STX 'CR 

86 

96 


STX 8 CR 

STX ( CR 

87 

97 

g 

STX 9 CR 

STX ) CR 

88 

98 

EH 

STX : CR 

STX * CR 

89 

99 

EH 

STX ; CR 

STX +CR 

8A 

9A 

EH 

STX <CR 

STX , CR 

8B 

9B 


ASCII Keycodes and Local Functions C-3 



ASCII Keycodes and Local Functions 
C.1 PC Keyboard 


Table C-8 ADDS A2 Editing Keys on PC Keyboard 


Key 

Unmodified 

|Shift| 


1 Shift/Ctrl 1 

I Insert I 

ESC q 

ESC r 

Toggle 1 nsert Mode 

Toggle 1 nsert Mode 

I Home I 

SOH 

SOH 

Toggle Auto 

Home Cursor and Clear Page 




Panning 


I Page Up | 

ESC J 

ESC J 

Display Previous 

Display Previous Page 




Page 


I Delete | 

ESC W 

ESC I 

ESC W 

ESC 1 


ESC K 

ESC k 

ESC K 

Screen Saver 

1 Page Down | 

ESC J 

ESC J 

Display Next Page 

Display to Next Page 

Table C-9 

ADDS A2 Cursor Keys on PC Keyboard 


Key Unmodified 

Shift 


1 Shift/Ctrl 1 

lA (Hex) 

lA (Hex) 

Roll Active Page Up 

Speed Scrolling Rate 

m lf 


LF 

Roll Active Page Down 

Speed Scrolling Rate 

g ACK 

ACK 

Change Status Line 

Change Status Line Type 




Type 


g 15 (Hex) 

15 (Hex) 

15 (Hex) 

15 (Hex) 

Table C-10 

> ADDS A2 Mode Numeric Keypad Keys on PC Keyboard; NumLock = Off 

Key 

Unmodified 

Shift 


1 Shift/Ctrl 1 


ESC r 

ESC q 

Display Page 0 

ESC q 

m 

ESC K 

ESC K 

Display Page 1 

Toggle Monitor Mode 

s 

LF 

LF 

Display Page 2 

LF 

s 

ESC J 

ESC J 

Display Page 3 

ESC J 

H 

15(Hex) 

15(Hex) 

Display Page 4 

15(Hex) 

s 

5 

5 

Display Page 5 

5 

E 

ACK 

ACK 

ACK 

6 

m 

SOH 

SOH 

SOH 

SOH 

H 

lA(Hex) 

lA(Hex) 

lA(Hex) 

lA(Hex) 

E 

ESC J 

ESC J 

ESC J 

ESC J 

m 

/ 

/ 

/ 

/ 

□ 

* 

* 

* 

* 

□ 

- 

- 

Raise Split Line 

Toggle Split Screen Mode 

B 

+ 

+ 

+ 

+ 

□ 

7F (Hex) 

7F (Hex) 

7F (Hex) 

Print Page 

I Enter I 

CR 

Toggle Keyclick 

CR 

CR 
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ASCII Keycodes and Local Functions 

C.1 PC Keyboard 


Table C-11 ADDS A2 Mode Numeric Keypad Keys on PC Keyboard; NumLock = On 


Key 

Unmodified 

|Shift| 

S 

1 Shift/Ctrl 1 


0 

0 

0 

0 

m 

1 

1 

1 

1 


2 

2 

2 

2 

s 

3 

3 

3 

3 

E 

4 

4 

4 

4 

E 

5 

5 

5 

5 

E 

6 

6 

6 

6 

m 

7 

7 

7 

7 

B 

8 

8 

8 

8 

E 

9 

9 

9 

9 

m 

/ 

/ 

/ 

/ 

□ 

* 

* 

* 

* 

□ 

- 

- 

- 

- 

B 

+ 

+ 

+ 

+ 

□ 





I Enter I 

CR 

CR 

CR 

CR 
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ASCII Keycodes and Local Functions 
C.2 DEC VT Keyboard 

C.2 DEC VT Keyboard 

Table C-12 through Table C-19 list the keycodes sent by individual keys in each mode for VT 
keyboards. The Alt key does not effect the keycode sent unless specified. 


Table C-12 WYSE and TVI Modes Function Keys for DEC VT Keyboard 


Key 

Unmodified 

|Shift| 


1 Shift/Ctrl 1 

0 

Toggle Hold 
Screen 

Toggle Hold 
Screen 

Toggle Hold Screen 

Toggle Hold Screen 


ESC P 

ESC P 

Toggle AutoPrint 

Toggle AutoPrint 


Setup 

Soft Reset 

82 (Hex) 

92 (Hex) 

0 

Toggle Block 
Mode 

ESC 7 

Toggle Block Mode 

ESC 7 


Break 

Disconnect 

Send Answerback 

Toggle Block Mode 

@ 

SOH E CR 

SOH eCR 

85 (Hex) 

95 (Hex) 

0 

SOH F CR 

SOH f CR 

86 (Hex) 

96 (Hex) 


SOH G CR 

SOH g CR 

87 (Hex) 

97 (Hex) 

g 

SOH H CR 

SOH h CR 

88 (Hex) 

98 (Hex) 

EH 

SOH I CR 

SOH i CR 

89 (Hex) 

99 (Hex) 

EH 

SOH J CR 

SOH j CR 

8A (Hex) 

9A (Hex) 

EH 

SOH K CR 

SOH k CR 

8B (Hex) 

9B (Hex) 

EH 

SOH L CR 

SOH 1 CR 

8C (Hex) 

9C (Hex) 

EH 

SOH M CR 

SOH m CR 

8D (Hex) 

9D (Hex) 

EH 

SOH N CR 

SOH n CR 

8E (Hex) 

9E (Hex) 

EH 

SOH 0 CR 

SOH OCR 

8F (Hex) 

9F (Hex) 

EH 

SOH P CR 

SOH pCR 

SOH P CR 

SOH pCR 

EH 

SOH 0 CR 

SOH q CR 

SOH 0 CR 

SOH q CR 

EH 

SOH R CR 

SOH r CR 

SOH R CR 

SOH r CR 

EH 

SOH S CR 

SOH sCR 

SOH S CR 

SOH s CR 

Table C- 

-13 WYSE and TVI Modes Editing Keys on DEC VT Keyboard 

Key 

Unmodified 

Shift 


1 Shift/Ctrl 1 

|Find| 

n/a 

n/a 

n/a 

n/a 

I Insert I 

ESC 0 

ESC E 

ESC 0 

ESC E 

I Remove | 

7F (Hex) 

7F (hex) 

7F (Hex) 

7F (Hex) 

I Select I 

n/a 

n/a 

n/a 

n/a 

|Prev| 

ESC J 

ESC J 

Move to Previous Page 

Move to Previous Page 

I Next I 

ESC K 

ESC K 

Move to Next Page 

Move to Next Page 
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ASCII Keycodes and Local Functions 
C.2 DEC VT Keyboard 


Table C-14 WYSE and TVI Modes Cursor Keys on DEC VT Keyboard 


Key 

Unmodified 

|Shift| 


1 Shift/Ctrl 1 

m 

VT 

VTi 

Roll Active Page Up 

Speed Scrolling Rate 

m 

LP2 

LF 

Roll Active Page Down 

Speed Scrolling Rate 

a 

FF 

FF 

Change Status Line 
Type 

Change Status Line Type 

a 

BS 

BS 

BS 

BS 

^"ESC j" for TVI 925 and TVI 950 emulations. 



2"16 (Hex)" for TVI 925 and TVI 

950 emulations. 



Table C 

-15 WYSE and TVI Modes Numeric Keypad PF Keys on DEC VT Keyboard 

Key 

Unmodified 

[Sfiiftl 


1 Shift/Ctrl 1 

Fa 

ESC Q 

ESC E 

ESC Q 

ESC E 

Fa 

ESC W 

ESC R 

ESC W 

ESC R 

Fa 

ESC T 

ESC Y 

ESC T 

Screen Saver 

Fa 

ESC r 

ESC q 

Toggle 1 nsert Mode 

Toggle 1 nsert Mode 


0 

0 

Display Page 0 

0 

m 

1 

1 

Display Page 1 

Toggle Monitor Mode 

s 

2 

2 

Display Page 2 

2 

s 

3 

3 

Display Page 3 

3 

E 

4 

4 

Display Page 4 

4 

E 

5 

5 

Display Page 5 

5 

E 

6 

6 

6 

6 

m 

7 

7 

7 

7 

E 

8 

8 

8 

8 

E 

9 

9 

9 

9 

□ 

- 

- 

Raise Split Line 

Toggle Split Screen Mode 

□ 

, 

, 

Lower Split Line 

Cursor Drag Mode 

□ 




Print Page 

I Enter I 

CR 

Toggle Keyclick 

CR 

CR 

Table C 

-16 ADDS A2 Function Keys on DEC VT Keyboard 


Key 

Unmodified 

|Shift| 

0 

1 Shift/Ctrl 1 

0 

Toggle FI old Screen 

1 Toggle FI old Screen Toggle FI old Screen Toggle Flold Screen 

0 

ESC P 

ESC P 

Toggle AutoPrint 

Toggle AutoPrint 

0 

Setup 

Soft Reset 

82 (Hex) 

92 (Hex) 

0 

Toggle Block Mode 

ESC 7 

Toggle Block Mode 

ESC 7 

0 

Break 

Disconnect 

Send Answerback 

Toggle Block Mode 

0 

STX 6 CR 

STX & CR 

85 (Hex) 

95 (Hex) 


(continued on next page) 
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Table C-16 (Cent.) ADDS A2 Function Keys on DEC VT Keyboard 


Key 

Unmodified 

|Shift| 

EH 

1 Shift/Ctrl 1 

0 

STX 7 CR 

STX 'CR 

86 (Hex) 

96 (Hex) 


STX 8 CR 

STX ( CR 

87 (Hex) 

97 (Hex) 

g 

STX 9 CR 

STX ) CR 

88 (Hex) 

98 (Hex) 

EH 

STX : CR 

STX * CR 

89 (Hex) 

99 (Hex) 

EH 

STX ; CR 

STX +CR 

8A (Hex) 

9A (Hex) 

EH 

STX <CR 

STX , CR 

8B (Hex) 

9B (Hex) 

EH 

STX =CR 

STX - CR 

8C (Hex) 

9C (Hex) 

EH 

STX >CR 

STX . CR 

8D (Hex) 

9D (Hex) 

EH 

STX ? CR 

STX / CR 

8E (Hex) 

9E (Hex) 

EH 

STX @CR 

STX 0 CR 

8F (Hex) 

9F (Hex) 

EH 

STX A CR 

STX 1 CR 

STX A CR 

STX 1 CR 

EH 

STX B CR 

STX 2 CR 

STX B CR 

STX 2 CR 

EH 

STX C CR 

STX 3 CR 

STX C CR 

STX 3 CR 

EH 

STX D CR 

STX 4 CR 

STX D CR 

STX 4 CR 

Table C-17 ADDS A2 Editing Keys on DEC VT Keyboard 

Key 

Unmodified 

Shift 

EH 

1 Shift/Ctrl 1 

|Find| 

n/a 

n/a 

n/a 

n/a 

I Insert I 

ESC Q 

ESC M 

ESC Q 

ESC M 

Remove 7F (Flex) 

7F (Hex) 

7F (Hex) 

7F (Hex) 

I Select I 

n/a 

n/a 

n/a 

n/a 

|Prev| 

ESC J 

ESC J 

Move to Previous Page 

Move to Previous Page 

I Next I 

ESC J 

ESC J 

Move to Next Page 

Move to Next Page 

Table C-18 ADDS A2 Cursor Keys on DEC VT Keyboard 

Key 

Unmodified 

|Shift| 

EH 

1 Shift/Ctrl 1 


lA (Hex) 

lA (Hex) 

Roll Active Page UP 

Speed Scrolling Rate 

m 

LF 

LF 

Roll Active Page Down 

Speed Scrolling Rate 


ACK 

ACK 

Change Status Line 

Change Status Line Type 




Type 



15 (Hex) 

15 (Hex) 

15 (Hex) 

15 (Hex) 

Table C-19 ADDS A2 Numeric Keypad PFKeys on DEC VT Keyboard 

Key 

Unmodified 

|Shift| 

EH 

1 Shift/Ctrl 1 

EEE 

ESC Q 

ESC M 

ESC Q 

ESC M 

EH 

ESC W 

ESC 1 

ESC W 

ESC 1 


(continued on next page) 
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Table C-19 (Cent.) 

ADDS A2 Numeric Keypad PFKeys on DEC VT Keyboard 

Key Unmodified 

jShiftj 


1 Shift/Ctrl 1 

ESC K 

ESC k 

ESC K 

Screen Saver 

ESC r 

ESC q 

Toggle 1 nsert Mode 

Toggle 1 nsert Mode 

E 0 

0 

Display Page 0 

0 

m 1 

1 

Display Page 1 

Toggle Monitor Mode 

E 2 

2 

Display Page 2 

2 

S 3 

3 

Display Page 3 

3 

H 4 

4 

Display Page 4 

4 

E 5 

5 

Display Page 5 

5 

E 6 

6 

6 

6 

m 7 

7 

7 

7 

H 8 

8 

8 

8 

E 9 

9 

9 

9 

□ 

- 

Raise Split Line 

Toggle Split Screen Mode 

□ 

, 

Lower Split Line 

Cursor Drag Mode 

□ 



Print Page 

1 Enter! CR 

Toggle Keyclick 

CR 

CR 


State 



C.3 ASCII Local Functions 



Table C-20 and Table C-21 list the Icxal functions in ASCI 1 

code mode and PC scancode mode. 

1 n the tables, keypad is abbreviated as (kpd). 


Table C-20 Local Functions In ASCII Code Mode 


Function 

DEC VT Layout 

EPC Layout 

±Hold Screen 

0 


1 Scroll Lock j 

Print page 

1 Ctrl/Shift/ . 1 (kpd) 

1 Ctrl/Shift/ . 1 (kpd) 

Set-U p 



1 Alt/Print Screen j 


1 Caps Lock/F3 | 

1 Caps Lock/Print Screen j 

Break 



1 Ctrl/Pause j 

Hard Reset 

LL 

n Set-U p 


Soft Reset 

1 Shift/F3 1 


1 Alt/Shift/Print Screen j 

lAutoprint Mode 

1 Ctrl/F2 1 


1 Ctrl/Print Screen j 


1 Ctrl/Shift/F2 1 

1 Ctrl/Shift/Print Screen j 




1 Alt/Ctrl/Shift/Print Screen j 

Disconnect 

1 Shift/F5 1 


1 Pause 1 

Send Answerback 

o 

cn 


1 Shift/Pause j 

Display Next Page 

1 Ctrl/Next 

] 

1 Ctrl/Page Down j 


(continued on next page) 
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Table C-20 (Cent.) Local Functions In ASCII Code Mode 


Function 

DEC VT Layout 

EPC Layout 





1 Shift/Ctrl/Next | 

I Ctrl/Shift/Page Down | 

Active Other Window 

Ctrl/Next or Ctrl/Prev 

I Ctrl/Page Down | or 



I Ctrl/Shift/Page Down | 



or Ctrl/Page Up or 



I Ctrl/Shift/Page Up | 

Display Prev. Page 

1 Ctrl/Prev | 

I Ctrl/Page Up | 


1 Shift/Ctrl/Prev | 

I Ctrl/Shift/Page Up | 

Display Page 0 

1 Ctrl/0 1 (kpd) 

I Ctrl/0 I (kpd) 

Display Page 1 

1 Ctrl/1 1 (kpd) 

|Ctrl/1 1 (kpd) 

Display Page 2 

1 Ctrl/2 1 (kpd) 

1 Ctrl/2 1 (kpd) 

Display Page 3 

1 Ctrl/3 1 (kpd) 

1 Ctrl/3 1 (kpd) 

Display Page 4 

1 Ctrl/4 1 (kpd) 

Ctrl/4 (kpd) 

Display Page 5 

1 Ctrl/5 1 (kpd) 

1 Ctrl/5 1 (kpd) 

±Block Mode 

s 

1 Ctrl/Shift/Pause | 


1 Ctrl/F4 1 



1 Shlft/Ctrl/F5 1 


Change Status Line Display 

1 Ctrl/=> 1 

1 Ctrl/=> 1 


1 Ctrl/Shlft/=> 1 

1 Ctrl/Shift/=> 1 

±1 nsert Mode 

1 Ctrl/PF4 1 

1 Ctrl/lnsert | 


1 Ctrl/Shlft/PF4 1 

1 Ctrl/Shift/lnsert | 

±Monitor Mode 

Ctrl/Shlft/1 (kpd) 

Ctrl/Shift/1 (kpd) 

Screen Saver 

I Ctrl/Shlft/PF3 I 

I Ctrl/Shift/End | 

Speed Scroll Rate 

I Ctrl/Shlft/ 1 > I 

I Ctrl/Shift/ 1 > I 

Slow Scroll Rate 

I Ctrl/Shlft/-D. I 

I Ctrl/Shift/-D. I 

Home cursor and Clear Display 


I Ctrl/Shift/Home | 

Roll Active Window Up In Page 

[cwif] 

|Ctrl/^| 

Roll Active Window Down In Page 

ICtrlZ-l). I 

ICtrlZ-l). I 

±Toggle Split screen 

Ctrl/Shift/ - (kpd) 

Ctrl/Shift/ - (kpd) 

Raise Split Line 

I Ctrl/ - I (kpd) 

I Ctrl/ - I (kpd) 

Lower Split Line 

I Ctrl/ , I (kpd) 

n/a 

Adjust Window to 1 nciude Cursor 


I Ctrl/Home | 

±Cursor Drag Mode 

Ctrl/Shift/ , (kpd) 

n/a 

±Caps Lock State 

I Lock I 

I Caps Lock I 

±Num Lock State 

n/a 

I NumLock | 

±Keyclick State 

Shift/Enter (kpd) 

Shift/Enter (kpd) 


C-10 ASCII Keycodes and Local Functions 



ASCII Keycodes and Local Functions 
C.3 ASCII Local Functions 


Table C-21 Local Functions In PC Scancode Mode 

Function DEC VT Layout 

Set-U p I Alt/Print Screen | 


Hard Reset 

Turn On Block Mode 

Turn Off Block Mode 


Ctrl/Shift/F3 I 

Compose/PF1 

Compose/PF1 


EPC Layout 

I Caps Lock/Print Screen | or 
I Caps Lock/F3 | 

I Ctrl/Shift/Select | 

I L Alt/NumLock | 

I Shift/Ctrl/Pause I 
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VT520 Termcap Data 


D.1 Termcap Emulations 

The VT520 and the VT525 terminals have multiple terminal emulations. The 
following "termcap" and "terminfo" data is for use with the ANSI VT emulations. 
The ASCI I emulations use existing termcap and terminfo data commonly found 
on UNIX systems. 

The VT525 is a color version of the VT520. Color capabilities are not standardized 
across UNIX and are not included here. Except for color, VT525 emulations are 
the same as the VT520. I n the Termcap Data and Termcap I nfo code examples, 
you may change the "vt520" entry names to vt525 if desired. 


D.1.1 Termcap Data: 

# VTIOO 

dl|vtl00|vt-100|ptl00|pt-100| dec vtlOO : \ 

: am: co#80 : li#24 : cl=50\E [; H\E [2J:bs : cm=5\E [%i%d; %dH:nd=2\E [C :up=2\E [A: \ 

: ce=3\E [K: cd=50\E [ J: so=2\E [7m: se=2\E [m:us=2\E [4m:ue=2\E [m: \ 
:is=\E>\E[?ll\E[?31\E[?41\E[?51\E[?7h\E[?8h:\ 

: if=/usr/lib/tabset/vtlOO : ku=\E [A:kd=\E [B:kr=\E [C:kl=\E [D : \ 
:kh=\E[H:kl=\EOP:k2=\EOQ:k3=\EOR:k4=\EOS:pt:xn:sr=5\EM:\ 

: mb=\E [ 5m : md=\E [ Im : me=\E [ Om : \ 

:GS=\E(0:GE=\E(B:\ 

: GV=x : GH=q : Gl=k : G2=l : G3=m: G4= j : GU=v : \ 

: GD— w : GC— n : GL— u : GR— t : \ 

: CL=\E0P : CR=\E0Q : WL=\E0R : WR=\E0S : \ 

: DK=\E [A : DK=\E [B : LK=\E [D : RK=\E [C : \ 

:PN=\E[5i:PS=\E[4i:\ 

:cs=%i\E[%2;%2r: 

dO IvtlOOn I VtlOO w/no init:\ 

: is0 : if0 :tc=vtl00 : 

# VtlOO entry for use without automargins set 

dn|vtl00nam| vtl00-nam|ptl00nam|pt-100nam|DEC VTIOO without automargins : \ 
: am0 : tc=vtl00 : 

ds I vtlOOs I vt-lOOs IptlOOs Ipt-lOOs I dec vtlOO 132 cols 14 lines:\ 

: li#14 :tc=vtl00w: 

dt I vtlOOw I vt-lOOw IptlOOw Ipt-lOOw I dec vtlOO 132 cols:\ 
:co#132:li#24:is=\E>\E[?3h\E[?41\E[?51\E[?7h\E[?8h:\ 

: vs=\E [?3h:tc=vtl00 : 

# 

d6|vt420|DEC VT420 :\ 

: am : mi : xn : xo : bs : pt : \ 

: co#80 : li#24 : kn#3 : \ 

:ae=4\E(B:al=\E[L:as=2\E(0:cd=50\E[J:ce=3\E[K:\ 

: cl=50\E [ ; H\E [2J : cm=10\E [%i%d; %dH: cs=\E [%i%d; %dr : \ 
:dc=\E[P:dl=\E[M:ei=\E[41:ho=\E[H:\ 

: if =/usr/lib/tabset /vtlOO : \ 

:im=\E[4h:\ 
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:is=\E[l;24r\E[24;lH:\ 

:r3=\E[?67h\E[64;l"p:\ 

:i3=\E[?67h\E[64;l"p:\ 

:kO=\E[29~:\ 

:kl=\EOP:k2=\EOQ:k3=\EOR:k4=\EOS:\ 

:k5=\E[17~:k6=\E[18~:k7=\E[19~:k8=\E[20~:k9=\E[21~:\ 

:kb=\b:kd=\E[B;ke=\E>:kl=\E[D:\ 

: kr=\E [C : ks=\E= : ku=\E [A: nd=\E [C : \ 

:rc=\E8 :rf=/usr/lib/tabset/vtlOO : \ 

: se=\E [m; so=\E [7m; \ 

: sr=\EM:ue=\E [m:up=\E [A:us=\E [4m;nl=\E [B;ko=do, nd, up; 

# 

d6|vt520|DEC VT520 ;\ 

;tc=vt420 ; 

df |vt520nam|vt520-nam|v520n|DEC VT520 with no automargins ; \ 

; am0 ; tc=vt520 ; 


D.1 .2 Terminfo Data: 


vt420|DEC VT420 , 

am, mir, xenl, xon, 
cols#80, lines#24, vt#3, 
bel=^G, blink=\E [5m$<2>, 

acsc=' 'aaffggj jkkllmmnnooppqqrrssttuuvvwwxxyyzz{ { | | } } — , 
bold=\E [lm$<2>, clear=\E [ ; H\E [2 J$<50>, cr=\r, 
csr=\E [%i%pl%d; %p2%dr, cubl=\b, cudl=\E[B, cufl=\E[C, 
cup=\E [%i%pl%d; %p2%dH$<10>, cuul=\E[A, dchl=\E[P, 
dll=\E[M, ed=\E[J$<50>, el=\E[K$<3>, home=\E[H, ht=\t, 
if=/usr/lib/tabset/vtlOO, ill=\E[L, ind=\ED, 
is2=\E[l;24r\E[24;lH, is3=\E [ ?67h\E [ 64; l"p, 
kbs=^H, kcubl=\E[D, kcudl=\E[B, kcufl=\E[C, kcuul=\E[A, 
kfO=\E[29~, kfl=\E0P, kf2=\E0Q, kf3=\E0R, kf4=\E0S, kf5=\E[17~, 
kf6=\E[18~, kf7=\E[19~, kf8=\E[20~, kf9=\E[21~, kflO=\E[29~, 
rc=\E8, rev=\E [7m$<2>, rf=/usr/lib/tabset/vtlOO, ri=\EM, 
rmacs=\E (B$<4>, rmir=\E[41, rmso=\E[m, rmul=\E[m, 
rs3=\E[?67h\E[64;l"p, 

rmsc=\E[?0;0r\E>\E[?31\E[?41\E[?51\E[?7h\E[?8h, 
kfnd=\E[l~, kichl=\E[2~, kdchl=\E[3~, 
knp=\E[6~, kpp=\E[5~, kslt=\E[4~, 

sgr=\E [0%?%p6%t; 1%; %?%p2%t; 4%; %?%p4%t; 5%; %?%pl%p3% | %t; 7%;m%?%p9%t 
\E(0%e\E(B%;, 

sgrO=\E [m$<2>, smacs=\E (0$<2>, smir=\E[4h, smso=\E[7m, 
smul=\E [4m, 


vt420nam I vt420-nam I v420n I DEC VT420 in vtlOO emul. mode with NO AUTO WRAP mode, 
am0, use=vt420. 


vt420pc|DEC VT420 w/PC keyboard, 
pctrm=DSR_TERM; vt420pcdos ; , 
kdchl=^?, khome=\E[H, kend=\E[4~, 

kfl=\E[ll~, kf2=\E[12~, kf3=\E[13~, kf4=\E[14~, kf5=\E[15~, 

kf6=\E[17~, kf7=\E[18~, kf8=\E[19~, kf9=\E[20~, kflO=\E[21~, 

kfll=\E[23~, kfl2=\E[24~, 

# 

kfl3=\E[ll;2~, kfl4=\E[12;2~, kfl5=\E [13; 2~, kfl6=\E [14; 2~, 
kfl7=\E[15;2~, kfl8=\E [17; 2~, kfl9=\E [18;2~, kf20=\E [19;2~, 
kf21=\E[20;2~, kf22=\E [21; 2~, kf23=\E [23; 2~, kf24=\E [24; 2~, 

# 

kf25=\E[23~, kf26=\E[24~, kf27=\E[25~, kf28=\E[26~, 

kf29=\E[28~, kf30=\E[29~, kf31=\E[31~, kf32=\E[32~, 

kf33=\E[33~, kf34=\E[34~, kf35=\E[35~, kf36=\E[36~, 

# 

kf37=\E[23;2~, kf38=\E [24; 2~, kf39=\E [25; 2~, kf40=\E [26; 2~, 
kf41=\E[28;2~, kf42=\E [29; 2~, kf43=\E [31; 2~, kf44=\E [32; 2~, 
kf45=\E[33;2~, kf46=\E [34; 2~, kf47=\E [35; 2~, kf48=\E [36; 2~, 
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# DECDDK 

# if (key < 16) then value = key; 

# else if (key < 21) then value = key + 1; 

# else if (key < 25) then value = key + 2; 

# else if (key < 27) then value = key + 3; 

# else if (key < 30) then value = key + 4; 

# else value = key + 5; 

# 

pfx=\EPl; l|%?%{16}%pl%>%t%{0}%e%{21}%pl%>%t%{ 1 }%e% (25 }%pl%>%t 

%{2}%e%{27}%pl%>%t%{3}%e%{30}%pl%>%t%{4}%e%{5}%;%pl%+%d/%p2%s\E\\, 

use=vt420, 

# 

vt420pcdos |DEC VT420 w/PC for DOS Merge, 
pctrm0, 

smsc=\E [?1; 2r\E [34h, 

rmsc=\E[?0;0r\E>\E[?31\E[?41\E[?51\E[?7h\E[?8h, 

u0=eg, 

dispc=%?%p2%{19}%=%t\E\023\021%e%p2%{32)%<%t\E%p2%c%e%p2%{127}%=%t 
\E\177%e%p2%c%; , 

sgr0, 

sgrO=\E [Om, 

lines#25, 

use=vt420pc, 

# 


vt420f|DEC VT420 with VT kbd; VT400 mode; F1-F5 used as Fkeys, 
kdchl=^?, khome=\E[H, 

kfl=\E[ll~, kf2=\E[12~, kf3=\E[13~, kf4=\E[14~, kf5=\E[15~, 
kf6=\E[17~, kf7=\E[18~, kf8=\E[19~, kf9=\E[20~, kfl0=\E[21- 
kfll=\E[23~, kfl2=\E[24~, kfl3=\E[25~, kfl4=\E[26~, kfl5=\E[28- 
kfl6=\E[29~, kfl7=\E[31~, kfl8=\E[32~, kfl9=\E[33~, kf20=\E[34- 
lfl=\EOP, lf2=\EOQ, lf3=\EOR, lf4=\EOS, 


use=vt420, 

# 


# Use v420fn and v420pcn for LYRIX 

# 


vt420f-nam I v420fn I DEC VT420 no auto margins, 
am0, use=vt420f, 

vt420pc-nam|v420pcn|DEC VT420 PC keyboard no auto margins, 
am0, use=vt420pc, 

# 

# vt520: 


vt520|DEC VT520, 
use=vt420, 

vt520nam I vt520-nam I v520n I DEC VT520 in vtlOO emul. mode with NO AUTO WRAP mode, 
use=vt420nam, 

vt520pc|DEC VT520 w/PC keyboard, 
use=vt420pc, 

vt520pc-nam|v520pcn|DEC VT520 PC keyboard no auto margins, 
am0, use=vt420pc, 

vt520pcdos I DEC VT520 w/PC for DOS Merge, 
use=vt420pcdos. 
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E.1 ANSI Index by Final Character 

This index iists the ANSi host interface commands according to their finai 
character for reference in software programs. Each command has a mnemonic 
reference, which is in Chapter 5. 


Table E-1 ANSI Control Functions index by Finai Character 


Control Function 

Description 

Reference 

BEL 

Bell 


BS 

Backspace 


OSC 2 1 ; <name> 

Set Window Title 

DECSWT 

OSC 2 L ; <name> 

Set 1 con N ame 

DECSIN 

ESC #3 

Double Height LineTop 

DECDHL 

ESC #4 

Double Height Line Bottom 

DECDHL 

ESC #5 

Single Width Line 

DECSWL 

ESC #6 

Double Width Line 

DECDWL 

ESC 6 

Back 1 ndex 

DECBI 

ESC 7 

Save Cursor 

DECSC 

ESC 8 

Restore Cursor 

DECRC 

ESC #8 

Screen Alignment Pattern 

DECALN 

ESC 9 

F orward 1 ndex 

DECFI 

ESC XX 

Display PC character xx (hex) (SCO Console) 

SCODPCC 

ESC ) 1 

DDDl - Set DECRLM, DECHEBM, and 
DECHCEM 

DDDl 

ESC ) B 

DDD2 - ASCII toGl; reset DECRLM2 

DDD2 

ESC ( 1 

DDD3- ASCII to GO 

DDD3 

A 

CSI Pi A 

Cursor Up 

CUU 

CSI Pn a 

Horizontal Position Relative 

HPR 


B 

CSI Pi B Cursor Down CUD 

(continued on next page) 
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Table E-1 (Cent.) ANSI Control Functions Index by Final Character 


Control Function 

Description 

Reference 

C 



CSI PcC 

Cursor Forward 

CUF 

CSI c or CSI 0 c 

Device Attributes 

DAI 

CSI ? Psc ; PSl ; ... Psn c 

Response to Device Attributes 

DAI 

CSI >c or CSI >0 c 

Secondary Device Attributes 

DA2 

CSI >64; Pv; 0 c 

VT520 response to Sec Device Attributes (VT 
keyboard) 

DA2 

CSI >64; Pv; 1 c 

VT520 response to Sec Device Attributes (PC 
keyboard) 

DA2 

CSI >65; Pv; 0 c 

VT525 response to Sec Device Attributes (VT 
keyboard) 

DA2 

CSI >65; Pv; 1 c 

VT525 response to Sec Device Attributes (PC 
keyboard) 

DA2 

CSI =c or CSI =0 c 

Tertiary Device Attributes 

DA3 

CSI ? 1; 2 c 

VT 100 terminal ID 

DECTID 

CSI ? 1; 0 c 

VTlOl terminal ID 

DECTID 

CSI ?6c 

VT 102 terminal ID 

DECTID 

CSI ? 62; 1; 2; 7; 8 C 

VT220 North American 

DECTID 

CSI ? 62; 1; 2; 7; 8; 9 C 

VT220 International 

DECTID 

CSI ? 63; 1; 2; 7; 8 c 

VT320 North American 

DECTID 

CSI ? 63; 1; 2; 7; 8; 9 c 

VT320 1 nternational 

DECTID 

CSI ? 64; 1; 2; 6; 7; 8; 9; 15; 18; 21 c 

VT420 

DECTID 

CSI ? 65;1;2;6;7;8;9;12;23;24;46 c 

VT520 level 1 

DECTID 

CSI ? 65;1;2;6;7;8;9;12;15;18;19; 
21;23;24;42;44;45;46 C 

VT520 level 2-4 

DECTID 

CSI ? 65;1;2;7;9;12;18;19;21;23;24; 
42;44;45;46 C 

VT520 level 4 

DECTID 

CSI ? 65;1;2;6;7;8;9;12;15;18;19;21; 
22;23;24;42;44;45;46 C 

VT525 level 2-4 

DECTID 

CSI ? 65;1;2;7;9;12;18;19;21;22;23; 
24;42;44;45;46 C 

VT525 level 5 

DECTID 

ESC C 

Reset to Initial state 

RIS 


D 


CSI PcD 
CSI Pn d 
ESC D 

Cursor Backward 

Vertical Line Position Absolute 

1 ndex 

CUB 

VPA 

IND 

E 

CSI Pn E 

Cursor Next Line 

CNL 

CSI Pn e 

Vertical Position Relative 

VPR 

ESC E 

Next Line 

NEL 
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Table E-1 (Cent.) ANSI Control Functions Index by Final Character 


Control Function 

Description 

Reference 

F 

CSI PI ; Pcf 

FlorizontalA/ertical Position 

HVP 

CSI Pn F 

Cursor Previous Line 

CPL 

ESC SP F 

Send 7-bit Cl Control character to host 

S7C1T 

G 

CSI Pn G 

Cursor Florizontal Absolute 

CHA 

CSI Psg 

Clear Tabs 

TBC 

ESC SP G 

Send 8-bit Cl Control character to host 

S8C1T 

H 

CSI PI ; Pc H 

Cursor Position 

CUP 

CSI Pl...Pn h 

Set Mode 

SM 

CSI ? 1 h 

Set Cursor Keys mode (application) 

DECCKM 

CSI 2 h 

Set Keyboard Action Mode 

KAM 

CSI 3 h 

Set Show Control Character Mode 

CRM 

CSI ? 3 h 

Set Column Mode (132 columns) 

DECCOLM 

CSI 4h 

Set 1 nsert M ode 

IRM 

CSI ?4h 

Set Scrolling Mode (smooth) 

DECSCLM 

CSI ? 5 h 

Set Screen Mode (light) 

DECSCNM 

CSI ? 6 h 

Set Origin Mode (in margins) 

DECOM 

CSI ? 7 h 

Set Autowrap Mode 

DECAWM 

CSI ? 8 h 

Set Autorepeat mode 

DECARM 

CSI 12 h 

Set Send/Receive mode (Local echo off) 

SRM 

CSI ? 18 h 

Set Print Form Feed Mode 

DECPFF 

CSI ? 19 h 

Set Printer Extent Mode 

DECPEX 

CSI 20 h 

Set Line Feed/New Line (NL) 

LNM 

CSI ? 25 h 

Set Text Cursor Enable Mode (visible) 

DECTCEM 

CSI ? 34 h 

Set Right-to-Left Mode 

DECRLM 

CSI ? 35 h 

Set Flebrew Keyboard Map Mode 

DECHEBM 

CSI ? 36 h 

Set Flebrew Encoding Mode to 8-bit characters 

DECHEM 

CSI ? 42 h 

Set National 7-bit character 

DECNRCM 

CSI ? 57 h 

Set N. A ./Greek Selection to N.A. 

DECNAKB 

CSI ? 58 h 

Set (enter) ProPrinter Emulation Mode 

DECIPEM 

CSI ? 60 h 

Set Florizontal Cursor 

DECHCCM 

CSI ? 61 h 

Set Vertical Cursor Coupling 

DECVCCM 

CSI ? 64 h 

Set Page Cursor Coupling 

DECPCCM 

CSI ? 66 h 

Set Numeric Keypad Mode 

DECNKM 

CSI ? 67 h 

Set Backarrow key mode (BS) 

DECBKM 

CSI ? 68 h 

Set Data Processing Keys 

DECKBUM 

CSI ? 69 h 

Set Vertical Split Screen Mode 

DECVSSM 

CSI ? 73 h 

Set Transmit Rate Limiting 

DECXRLM 

CSI ? 81 h 

Set Key Position Mode 

DECKPM 


(continued on next page) 
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Table E-1 (Cent.) ANSI Control Functions Index by Final Character 


Control Function 

Description 

Reference 

H 

CSI ? 95 h 

Set no clear screen on column change 

DECNCSM 

CSI ? 96 h 

Set Right-to-Left Copy 

DECRLCM 

CSI 97 h 

Set CRT Save Mode 

DECCRTSM 

CSI ? 98 h 

Set Auto Resize 

DECARSM 

CSI ? 99 h 

Set Modem Control Mode 

DECMCM 

CSI ? 100 h 

Set Auto Answerback Mode 

DECAAM 

CSI ? 101 h 

Set Conceal Answerback Message 

DECCANSM 

CSI ? 102 h 

Set Ignore Null Mode 

DECNULM 

CSI ? 103 h 

Set Half-Duplex Mode 

DECHDPXM 

CSI ? 104 h 

Set Enable Secondary Keyboard Language Mode 

DECESKM 

CSI ? 106 h 

Set Overscan M ode 

DECOSCNM 

CSI ? 108 h 

Set Num Lock Mode 

DECNUMLK 

CSI ? 109 h 

Set Caps Lock Mode 

DECCAPSLK 

CSI ? no h 

Set Keyboard LED's Host Indicator Mode 

DECKLHIM 

CSI ? Ill h 

Set F ramed Wi ndows M ode 

DECFWM 

CSI ? 112 h 

Set Review Previous Lines 

DECRPL 

CSI ? 113 h 

Set H ost Wake-U p M ode 

DECHWUM 

CSI ? 114 h 

Set Alternate Text Color Underline Mode 

DECATCUM 

CSI ? 115 h 

Set Alternate Text Color Blink Mode 

DECATCBM 

CSI ? 116 h 

Set Bold and Blink Style Mode 

DECBBSM 

CSI ? 117 h 

Set Erase Color Mode 

DECECM 

ESC H 

Set Horizontal Tabs 

HTS 


I 


CSI Pn 1 

Cursor Horizontal Forward Tab 

CHT 

CSI Psi 

Media Copy 

MC 

CSI 6 i 

Start Printer-to-Host Session 

MC 

CSI 7 i 

Stop Printer-to-Host Session 

MC 

CSI ? Psi 

Media Copy (DEC) 

MC 

CSI ? 8 i 

Stop Printer-to-Host Session 

MC 

CSI ?9i 

Start Printer-to-Host Session 

MC 

ESC 1 Dscs 

Designate Character Set 

SCS 

J 

CSI PsJ 

Erase in Display 

ED 

CSI ? PsJ 

Selective Erase in Display 

DECSED 

K 

CSI PsK 

Erase in Line 

EL 

CSI ? Ps K 

Selective Erase in Line 

DECSEL 
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Table E-1 (Cent.) 

ANSI Control Functions Index by Final Character 


Control Function 

Description 

Reference 

L 

CSI Pn L 

1 nsert Line 

IL 

CSI Pl...Pn I 

Reset Mode 

RM 

CSI ? 1 1 

Reset Cursor Keys mode (Cursor) 

DECCKM 

CSI 2 1 

Reset Keyboard Action Mode 

KAM 

CSI ? 2 1 

ANSI Mode 

DECANM 

CSI 3 1 

Reset Show Control Character Mode 

CRM 

CSI ? 3 1 

Reset Column Mode (80 columns) 

DECCOLM 

CSI 4 1 

Reset 1 nsert Mode (Replace) 

IRM 

CSI ?4I 

Reset Scrolling Mode (jump) 

DECSCLM 

CSI ? 5 1 

Reset Screen Mode (dark) 

DECSCNM 

CSI ? 6 1 

Reset Origin Mode (upper left) 

DECOM 

CSI ? 7 1 

Reset Autowrap Mode 

DECAWM 

CSI ? 8 1 

Reset Autorepeat mode 

DECARM 

CSI 12 1 

Reset Send/Receive mode (Local echo on) 

SRM 

CSI ? 18 1 

Reset Print Form Feed Mode 

DECPFF 

CSI ? 19 1 

Reset Printer Extent Mode 

DECPEX 

CSI 20 1 

Reset Line Feed (LF)/New Line 

LNM 

CSI ? 25 1 

Reset Text Cursor Enable Mode (invisible) 

DECTCEM 

CSI ? 34 1 

Reset Right-to-Left Mode 

DECRLM 

CSI ? 35 1 

Reset Flebrew Keyboard Map Mode to N.A. 

DECHEBM 

CSI ? 36 1 

Reset Flebrew Encoding Mode to 7-bit characters 

DECHCEM 

CSI ? 42 1 

Reset Multinational 8-bit characters 

DECNRCM 

CSI ? 57 1 

Reset N .A ./Greek Selection to Greek 

DECNAKB 

CSI ? 58 1 

Reset (return from) ProPrinter Emulation Mode 

DECIPEM 

CSI ? 60 1 

Reset Florizontal Cursor 

DECHCCMt 

CSI ? 61 1 

Reset Vertical Cursor Coupling 

DECVCCM 

CSI ? 64 1 

Reset Page Cursor Coupling 

DECPCCM 

CSI ? 66 1 

Reset Numeric Keypad Mode 

DECNKM 

CSI ? 67 1 

Reset Backarrow key mode (DEL) 

DECBKM 

CSI ? 68 1 

Reset to Typewriter Keys 

DECKBUM 

CSI ? 69 1 

Reset Vertical Split Screen Mode 

DECVSSM 

CSI ? 73 1 

Reset Transmit Rate Limiting 

DECXRLM 

CSI ? 81 1 

Reset Key Position Mode 

DECKPM 

CSI ? 95 1 

Reset no clear screen on column change 

DECNCSM 

CSI ? 96 1 

Reset Right-to-Left Copy 

DECRLCM 

CSI 97 1 

Reset CRT Save Mode 

DECCRTSM 

CSI ? 98 1 

Reset Auto Resize 

DECARSM 

CSI ? 99 1 

Reset Modem Control Mode 

DECMCM 

CSI ? 100 1 

Reset Auto Answerback Mode 

DECAAM 

CSI ? 101 1 

Reset Conceal Answerback Message Mode 

DECCANSM 

CSI ? 102 1 

Reset Ignore Null Mode 

DECNULM 

CSI ? 103 1 

Reset Flalf-Duplex Mode 

DECHDPXM 

CSI ? 104 1 

Reset Enable Secondary Keyboard Language Mode 
to Primary keyboard mapping 

DECESKM 

CSI ? 106 1 

Reset Overscan M ode 

DECOSCNM 

CSI ? 108 1 

Reset Num Lock Mode 

DECNUMLK 

CSI ? 109 1 

Reset Caps Lock Mode 

DECCAPSLK 

CSI ? no 1 

Reset Keyboard LED's Flost Indicator Mode 

DECKLHIM 

CSI ? Ill 1 

Reset Framed Windows Mode 

DECFWM 

CSI ? 112 1 

Reset Review Previous Lines 

DECRPL 


(continued on next page) 
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Table E-1 (Cent.) 

ANSI Control Functions Index by Final Character 


Control Function 

Description 

Reference 

L 

CSI ? 113 1 

Reset H ost Wake-U p M ode 

DECHWUM 

CSI ? 114 1 

Set Alternate Text Color Underline Mode 

DECATCUM 

CSI ? 115 1 

Reset Alternate Text Color Blink Mode 

DECATCBM 

CSI ? 116 1 

Reset Bold and Blink Style Mode 

DECBBSM 

CSI ? 117 1 

Reset Erase Color Mode 

DECECM 

M 

CSI Pn M 

Delete Line(s) 

DL 

CSI Ps; . . . ; Psm 

Select Graphic Rendition 

SGR 

ESC M 

Reverse 1 ndex 

Rl 


N 


CSI 0 n 

DSR— Operating Status Response 

DSR-Op 

CSI 3 n 

DSR— Operating Status Response 

DSR-Op 

CSI 5 n 

DSR— Operating Status Request 

DSR-Op 

CSI 6 n 

Cursor Position Report Request or DSR— CPR 

CPR or 
DSR-CPR 

CSI ? 6 n 

Extended Cursor Position Request, or 

DECXCPR, 


DSR— Extended CPR 

DSR-ExCPR 

CSI ? 10 n 

DSR— Printer Port Response 

DSR-Print 

CSI ? 11 n 

DSR— Printer Port Response 

DSR-Print 

CSI ? 13 n 

DSR— Printer Port Response 

DSR-Print 

CSI ? 15 n 

DSR— Printer Port Request 

DSR-Print 

CSI ? 18 n 

DSR— Printer Port Response 

DSR-Print 

CSI ? 19 n 

DSR— Printer Port Response 

DSR-Print 

CSI ? 20 n 

DSR— User-Defined Keys Response 

DSR-UDK 

CSI ? 21 n 

DSR— User-Defined Keys Response 

DSR-UDK 

CSI ? 25 n 

DSR— User-Defined Keys Request 

DSR-UDK 

CSI ? 26 n 

DSR— Keyboard Status Request 

DSR-KeyBd 

CSI ? 27 ; Pn; Pst; Ptyp n 

DSR— Keyboard Response 

DSR-KeyBd 

CSI ? 62 n 

DSR— Macro Space Report Request 

DECDMAC, 

DSR-MSR 

CSI ? 63; Pid n 

Memory Checksum Report Request or 

DECCKSR, 


DSR— Memory Checksum Request 

DSR- Mem 

CSI ? 70 n 

DSR— Data Integrity Report Response 

DSR- Data 

CSI ? 71 n 

DSR— Data Integrity Report Response 

DSR- Data 

CSI ? 73 n 

DSR— Data Integrity Report Response 

DSR- Data 

CSI ? 75 n 

DSR— Data Integrity Report Request 

DSR- Data 

CSI ? Psn 

Response to Device Status Report 

DSR 

ESC N 

Single Shift Two 

SS 

ESC n 

Locking Shift Two 

LS 

0 

ESC 0 

Single Shift Three 

SS 

ESC 0 

Locking Shift Three 

LS 
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Table E-1 (Cent.) ANSI Control Functions Index by Final Character 


Control Function 

Description 

Reference 

P 

CSI Pn P 

Delete Character 

DCH 

CSI Pn SP P 

Page Position Absolute 

PPA 

CSI Pr +p 

Secure Reset 

DECSR 

CSI Psp 

Select Set-Up Language 

DECSSL 

CSI Ps- p 

Auto Repeat Rate 

DECARR 

CSI PsSP p 

Set Scroll Speed 

DECSSCLS 

CSI Pa $ p 

Request Mode (ANSI) Host to Terminal 

DECRQM 

CSI ? Pd $ p 

Request Mode (DEC) Host to Terminal 

DECRQM 

CSI I p 

Soft Terminal Reset 

DECSTR 

CSI Ps* p 

Select ProPrinter Character Set 

DECSPPCS 

CSI Ps) p 

Select Digital Printed Data Type 

DECSDPT 

CSI 6 Psl ; Ps2 ; " p 

Select Conformance Level 

DECSCL 

CSI Psl; Ps2 , p 

Load Time of Day 

DECLTOD 

DCS Ps $ p D...D ST 

Restore Terminal State 

DECRSTS 

DCS 2 $ p D...D ST 

Color Table Restore 

DECCTR 

DCS 2 $ p Pc;Pu;Px;Py;Pz/ ST 

Color Table Restore 

DECCTR 


Q 


CSI Pn SP Q 

Page Position Relative 

PPR 

CSI Pr*q 

Secure Reset Confirmation 

DECSRC 

CSI Ps-q 

CRT Saver Timing 

DECCRTST 

CSI Psq 

Load LEDs 

DECLL 

CSI PsSP q 

Set Cursor Style 

DECSCUSR 

CSI Ps"q 

Select Character Protection Attribute 

DECSCA 

CSI Psl , q 

Select Terminal I D 

DECTID 

CSI Ps$q 

Select Disconnect Delay Time 

DECSDDT 

CSI Pfl; PCI; ...Pfn; Pen -l-q 

Enable Local Functions 

DECELF 

DCS $ q D...D ST 

Request Selection or Setting 

DECRQSS 

ESC Q Fn String 

Define Function Key (SCO Console) 

SCODFK 

R 

CSI PI; Pc R 

Response to Cursor Position Report (CSI 6 n) or 

CPR or 


DSR— CPR 

DSR-CPR 

CSI PI; Pc; Pp R 

Response to Extended Cursor Position Request 

DECXCPR, 


(CSI ? 6 n) or DSR— Extended CPR 

DSR-ExCPR 

CSI Pn SP R 

Page Position Backwards 

PPB 

CSI Ps* r 

Select Communication Speed 

DECSCS 

CSI Ps - r 

E nergy Saver Ti mi ng 

DECSEST 

CSI Psl; Ps2 * r 

Select Communication Speed 

DECSCS 

CSI ? Psl; Ps2 r 

Enter/Exit PCTerm Mode 

DECPCTERM 

CSI PsSP r 

Set Key Ciick Volume 

DECSKCV 

CSI Pt ; Pb r 

Set Top and Bottom Margin 

DECSTBM 

CSI Pt;PI;Pb;Pr; Psl;...Psn $ r 

Change Attribute in Rectangle 

DECCARA 

CSI Pml;Pfl;...Pmn;Pfn -Fr 

Select Modifier Key Reporting 

DECSMKR 

DCS Ps r D...D ST 

Load Banner Message 

DECLBAN 

DCS Ps $ r D...D ST 

Report Selection or Setting 

DECRQSS 


(continued on next page) 
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Table E-1 (Cent.) ANSI Control Functions Index by Final Character 


Control Function 

Description 

Reference 

S 

CSI s 

Save Current Cursor Position (SCO Console) 

scosc 

CSI Pn S 

Pan Down 

su 

CSI PI ; Pr s 

Set Left and Right Margin 

DECSLRM 

CSI Ps$s 

Select Printer Type 

DECSPRTT 

CSI Ps*s 

Select Flow Control Type 

DECSFC 

CSI Psl; Ps2; Ps3; Ps4* s 

Select Flow Control 

DECSFC 

DCS 1 $ s D...D ST 

Reply to Terminal State Report to Host 

DECTSR 

DCS 2 $ s D...D ST 

Color Table Report 

DECCTR 

DCS Ps $ s D...D ST 

Reply to Terminal State Report 

DECRQTSR 


T 


CSI PnT 

Pan Up 

SD 

CSI Pnt 

Set Lines Per Page 

DECSLPP 

CSI PsSP t 

Set Warning Bell Volume 

DECSWBV 

CSI Pt;PI;Pb;Pr Psl;...Psn $t 

Reverse Attribute in Rectangle 

DECRARA 

DCS Ps$t D...D ST 

Restore Presentation State 

DECRSPS 


U 


CSI u 

Restore Saved Cursor Position (SCO Console) 

SCORC 

CSI Pn U 

Next Page 

NP 

CSI & u 

Request User-Preferred Supplemental Set 

DECROUPSS 

CSI 1 $ u 

Request Terminal State Report 

DECTSR 

CSI Ps$u 

Request Terminal State Report 

DECROTSR 

CSI 2; Pu $ u 

Color Table Request 

DECCTR 

CSI Ps, u 

Key Type Inquiry 

DECROKT 

CSI PsSP u 

Set Margin Bell Volume 

DECSMBV 

CSI Ps* u 

Select Communication Port 

DECSCP 

CSI Psl; Ps2 * u 

Select Communication Port 

DECSCP 

CSI Ps " u 

Set Transmit Rate Limit 

DECSTRL 

CSI Psl; Ps2 " u 

Set Transmit Rate Limit 

DECSTRL 

DCS 1 $ u D...D ST 

Cursor Information Report 

DECCIR 

DCS 2 $ u D...D ST 

Tab Stop Report 

DECTABSR 

DCS Ps ! u Dscs ST 

Assign User-Preferred Supp Set 

DECAUPSS 


V 


CSI PnV 

Preceding Page 

PP 

CSI PsSP V 

Set Lock Key Style 

DECSLCK 

CSI "V 

Request Displayed Extent 

DECRQDE 

CSI Psl ; Ps2 , V 

Report Key Type 

DECRPKT 

CSIPts;Pls;Pbs;Prs;Pps;Ptd;Pld;Ppd$v 

Copy Rectangular Area 

DECCRA 

DCS Ps V D...D ST 

Load Answerback Message 

DECLANS 

W 

CSI ? 5 W 

Set Tab at every 8 columns 

DECST8C 

CSI Ps -F w 

Set Port Parameter 

DECSPP 

CSI Psl ; Ps2 , w 

Key Definition Inquiry 

DECRQKD 
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Table E-1 (Cent.) ANSI Control Functions Index by Final Character 

Control Function 

Description 

Reference 

W 

CSI Psl; Ps2; Ps3; Ps4 +w 
CSI Ph;Pw;Pml;Pmt;Pmp; "w 
CSI Ps$w 

Set Port Parameter 
Report Displayed Extent 
Request Presentation State Report 

DECSPP 

DECRPDE 

DECRQPSR 

X 

CSI PnX 
CSI & X 

CSI Pch; Pt;PI;Pb;Pr $x 
CSI Pnl;Pn2;Pn3;Pn4 , x 
CSI Ps*x 
CSI +x 

DCS " X D...D ST 

Erase Character(s) 

Enable Session 

Fill Rectangular Area 

Session Page Memory Allocation 

Select Attribute and Change Extent 

Program Key Free Memory Inquiry 

Program Function Key 

ECH 

DECES 

DECFRA 

DECSPMA 

DECSACE 

DECRQPKFM 

DECPFK 

Y 

CSI Pa; Ps$y 

CSI ? Pd; Ps$y 

CSI Pid;Pp;Pt;PI;Pb;Pr * y 

CSI 4; Ps; ... ; Psy 

CSI Psl; Ps2 +y 

CSI Ps, y 

DCS " y D...D ST 

Report Mode (ANSI ) Terminal to Flost 

Report Mode (DEC) Terminal to Flost 

Request Checksum of Rectangle Area 

I nvoke Confidence Test 

Program Key Free Memory Report 

Update Session 

Program Alphanumeric Key 

DECRPM 

DECRPM 

DECRQCRA 

DECTST 

DECPKFMR 

DECUS 

DECPAK 


z 


CSI Pt;PI;Pb;Pr $ z 

Erase Rectangular Area 

DECERA 

CSI Pid * z 

1 nvoke M aero 

DECINVM 

CSI Pn Z 

Cursor Backward Tabulation 

CBT 

CSI Ps, z 

Down Line Load Allocation 

DECDLDA 

CSI Ps+z 

Program Key Action 

DECPKA 

DCS Pid;Pdt;Pen I z D...D ST 

Define Macro 

DECDMAC 

DCS " z D...D ST 

Copy Key Default 

DECCKD 

ESC Z 

Identify Device (Use DAI instead.) 

DECID 

Other Characters 

APC ; ppp mm ST 

Extended Keyboard Report 

DECEKBD 

CSI Pn @ 

1 nsert Character 

ICH 

CSI Psl;Ps2;Ps3 , | 

Assign Color 

DECAC 

CSI Pn * I 

Select number of lines per screen 

DECSNLS 

CSI $ I 

Set 80 columns per page 

DECSCPP 

CSI Ps$ I 

Set Ps columns per page 

DECCOLM 

CSI 80 $ I 

Set 80 columns per page 

DECSCPP 

CSI 132 $ 1 

Set 132 columns per page 

DECSCPP 

DCS 1 1 D...D ST 

Report Terminal Unit ID, response 

DAS and 


to Tertiary Device Attributes 

DECRPTUI 

DCS Psl; Ps2; Ps3 | D...D ST 

User Defined Key 

DECUDK 

ESC 1 

Locking Shift Three Right 

LS 
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Table E-1 (Cent.) ANSI Control Functions Index by Final Character 


Control Function 

Description 

Reference 

Other Characters 



CSI Pn * { 

Macro Space Report Response 

DECMSR, 

DSR-MSR 

CSI Ps) { 

Select Color Look-Up Table 

DECSTGLT 

CSI Ps, { 

Select Zero Symbol 

DECSZS 

CSI Pt;PI;Pb;Pr $ { 

Selective Erase Rectangular Area 

DECSERA 

DCS ! {D...D ST 

Set Terminal Unit I D 

DECSTUI 

DCS Pfn; Pen; Pe; Pemw; Pss; Pu; 
Pemh; Pcss { <Oscs> 
<5ixel-font-patterns> ST 

Dynamically Redefinable Character Sets Extension 
(Down-line Load) 

DECDLD 

CSI Pn ' } 

I nsert Column 

DECIC 

CSI Ps$ } 

Select Active Status Display 

DECSASD 

CSI Psl; Ps2; Ps3 , } 

Alternate Text Colors 

DECATC 

CSI Psl; Ps2 SP } 

Keyboard Language Selection 

DECKED 

CSI Pkl; Pfl; Pk2; Pf2 * } 

Local Function Key Control 

DECLFKC 

DCS " } D...D ST 

Report Function Key Definition 

DECRPFK 

ESC } 

Locking Shift Two Right 

LS 

CSI Pn ' 

Florizontal Position Absolute 

HPA 

CSI Pn ' ~ 

Delete Column(s) 

DECDC 

CSI PsSP ~ 

Terminal Mode Emulation 

DECTME 

CSI Ps$ ~ 

Set Status Display (Line) Type 

DECSSDT 

CSI Psl ; Ps2 ~ 

Function Key 

DECFNK 

CSI D...D , ~ 

Play Sound 

DECPS 

DCS " ~D...D ST 

Report all Modifiers/Alphanumeric Key State 

DECRPAK 

DCS Pid ! ~D...D ST 

Response to Memory Checksum Report Request 

DECROCRA, 
DECCKSR, or 
DSR-Mem 

ESC ~ 

Locking Shift One Right 

LS 

ESC ( Dscs 

GO 94-character set 

scs 

ESC ) Dscs 

G 1 94-character set 

scs 

ESC * Dscs 

G2 94-character set 

scs 

ESC + Dscs 

G3 94-character set 

scs 

ESC - Dscs 

G1 96-character set 

scs 

ESC . Dscs 

G2 96-character set 

scs 

ESC / Dscs 

G3 96-character set 

scs 

ESC = 

Set Keypad Application Mode 

DECKPAM 

ESC < 

Exit ANSI (VT52) Mode 

DECANM 

ESC > 

Reset Keypad to numeric characters 

DECKPNM 

SO 

Locking Shift One 

LS 
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Active Session 

The session to which keyboard input is currently directed. 

ANSI 

American National Standards Institute; ANSI character set. 

ANSI Standard Color 

Support for specifying text colors using the Select Graphic Rendition (SGR) 
command and parameters defined in ANSI X3.64. 

ANSI Terminal 

A video terminal that complies with prominent ANSI standards, which usually 
include: 

ANSI X3.4, ASCII, American Standard Code for Information Exchange 

ANSI X3.41 Controls for use with ASCII 

ANSI X3.64 Additional Controisfor use with ASCII 

ASCII 

American Standard Code for Information Interchange; ASCII character set. 

ASCII Terminal 

A video terminal that complies with: 

ANSI X3.4 ASCII, American Standard Code for Information Exchange 
ANSI X3.41 Controls for use with ASCII 

But an ASCII terminal may not comply with control sequences, the protocol 
defined by ANSI X3.64, Additional Controisfor use with ASCII. 

Character Set 

A one-to-one mapping between the character codes and the symbols produced. 
The differences are as follows: 


Character Set 

Character Codes 

Control Codes 

ASCII 7-bit 

96 

32 

ASCII 8-bit 

192 

64 

PC 

256 

0 

PCTerm 

256 

16 (typically) 
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Control Codes 

Binary codes representing control data, rather than graphic data, to perform 
non-printable functions, such as tab, form feed, bell, and so on. 

• CO control codes are defined for 7-bit character sets. 

• CO and Cl control codes are defined for 8-bit character sets. 

Control Function 

A general term for control codes, escape sequences, control sequences, and control 
strings. 

Control Sequence 

The ANSI standards define the protocol for extending the meaning of character 
set data to be control data. As such, a control sequence has a prefix called a 
control sequence introducer (CSI ) followed by the command and its parameters. 
For example. Esc [ is the CSI used for 7-bit ANSI control sequences. 

DRCS 

Dynamically Redefinable Character Set. A feature that allows user specified 
character sets (soft sets) to be downloaded by host software. 

EPC Keyboard 

An Enhanced PC (PCXAL) 101- or 102-key layout keyboard. 

Function Key 

A key that sends control codes or control sequences that are usually interpreted 
by a host computer to perform some function. I n PCTerm mode a keyboard 
mapping process in the host computer determines the function to be performed. 

Graphic Key 

An alphanumeric key. 

Keyboard Dialect 

A mapping from keystrokes on the main key array to the characters produced. 
The names of the k^board dialects are bas^ on the geographical region, country, 
or language for which the keyboard is primarily intended. 

Keyboard Language 

Another term for a keyboard dialect. 

Keyboard Layout 

A physical arrangement of keys and keycap legends on a keyboard. 

Keyboard Scan Codes 

The numeric codes transmitted from a keyboard to a terminal or computer. 
Within a keyboard, scan codes are generated by scanning a physical key array to 
detect key switch transitions. Scan codes represent the physical position of the 
keys in the key matrix. The host defines the meaning of the scan codes, mapping 
them to alphanumeric, function, or "hot" keys for DOS application use. 

Local Function Key 

A key that invokes a local terminal function (Examples: Print Screen, Set-Up). 
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MPR II 

A Swedish standard that sets limits for low frequency magnetic energy emitted 
from electronic equipment. 

PCTerm 

A terminal mode that emulates the console of an industry-standard PC, while 
communicating with a host over a serial communications line. PCTerm mode 
allows you to run an application on a host as if the application was running 
locally on the terminal. In PCTerm mode, the terminal transmits the same PC 
keyboard scan codes that a console keyboard attached to a PC would send. 

Session 

A connection between a single virtual terminal and a host computer. 

Set-Up Summary Line 

A line of text that appears at the bottom of the screen any time the terminal is in 
Set-Up. This line summarizes how the terminal is configured. If the terminal is 
unable to communicate with a host for some reason, the Set-Up Summary Line 
can be used to quickly find any mismatched settings. 

Soft Key Mapping 

The ability to modify the correspondence between keystrokes to character codes 
or functions for all keys on the keyboard. 

Status Display 

A separate logical display that usually appears as a single line near the bottom 
or top of the screen to provide status information. 

TD/SMP 

Terminal Device/Session Management Protocol. A communications protocol that 
allows multiple sessions to share a single comm port. 

User Defined Key 

A function key that can be reprogrammed by the user or by a control sequence 
from the host. 

Virtual Terminal 

A virtual terminal appears to be a real physical terminal to a host computer but 
may in fact share resources with other virtual terminals (keyboard and display) 
to create the effect of more than one terminal within a single device. Virtual 
terminals maintain the full state and context of real physical terminals. 

VT Keyboard 

An LK450 (LK411) 108-key layout keyboard. 

XOFF/XON 

Control codes that the terminal uses to stop and resume transmission when its 
receive buffer (or the host's receive buffer) is full or empty. 
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XPC 

A remapping of transmitted XOFF and XON control codes to unused PC scan 
codes. While in PCTerm mode, these control codes would interfere with the scan 
codes that the host expects to receive. The terminal, however, still responds to 
received XOFF and XON control codes. 
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A 

Aborting 

print operations, 10-7 
Accessi bi I i ty ai ds, 2-6, 8- 15 
Actions menu, 2-7, 2-9 
banner message, 2-11 
calculator, 2-11 
clear communications, 2-9 
clear display, 2-9 
clock, 2-11 

reset this session, 2-10 
restore factory defaults, 2-10 
show character sets, 2- 11 
ADDS mode, 13-1 
Alignment, screen, 2-27 
Alternate text colors, 2-30 
ANSI 

code summary, 4-1 
conformance levels, 5-1 
control characters, 4-1 
control functions, 5-1 

audible attributes, 4-18 
color selection, 4-18 
communications, 4-39 
defined, 4-1 
editing, 4-21 

graphic character sets, 4-25 
index by final character, E-1 
keyboard processing, 4-27 
printer, 4-33 
reports, 4-42 
sessions, 4-16 
terminal management, 4-34 
defined, 4-15 

terminal synchronization, 4-41 
text processing, 4-22 
visual attributes, 4-20 
control sequences, 5-1 
ANSI control sequences 
by Control Function 

ARC : ppp mm ST (DECEKBD), 5-49 

CSI Ip(DECSTR), 5-150 

CSI " V (DECRQDE), 5-105 

CSI $ I (select 80 columns/page), 5-125 

CSI & u (DECRQUPSS), 5-115 

CSI & X (enable session), 5-53 


ANSI control sequences 

by Control Function (cont'd) 

CSI +x (DECRQPKFM), 5-111 
CSI 0$ I (select 80 columns/page), 5-125 
CSI 0 n (DSR— operating status), 5-177 
CSI 1 2 h (SRM set), 5-204 
CSI 1 2 I (SRM reset), 5-204 
CSI 1 3 2 $ I (select 132 columns/page), 
5-125 

CSI 2 0 h (LNM set), 5-186 
CSI 2 0 I (LNM reset), 5-186 
CSI 2 ; Pu $ U (DECCTR), 5-114 
CSI 2 h (KAM set), 5-185 
CSI 2 I (KAM reset), 5-185 
CSI 3 h (CRM set), 5-6 
CSI 3 I (CRM reset), 5-6 
CSI 3 n (DSR— operating status: problem), 
5-177 

CSI 4 ; Ps . . . ; Ps y (DECTST), 5-162 
CSI 4 h (I RM set), 5-185 
CSI 4 I (I RM reset), 5-185 
CSI 5 n (DSR— request operating status), 
5-177 

CSI 6 1 " P (VT Level 1 mode), 5-122 
CSI 6 n " P (VT Level 4 mode, 8-bit 
controls), 5-122 

CSI 6 n (CPR request), 5-5, 5-173 
CSI 6 n ; 0 " P (VT Level 4 mode, 8-bit 
controls), 5-122 

CSI 6 n ; 1 " P (VT Level 4 mode, 7-bit 
controls), 5-122 

CSI 6 n ; 2 " P (VT Level 4 mode, 8-bit 
controls), 5-122 

CSI 8 0 $ I (select 80 columns/page), 
5-125 

CSI 8 1 h (DECKPM set), 5-66 
CSI 8 1 1 (DECKPM reset), 5-66 
CSI = cor CSI =0 c (DA3 request), 5-12 
CSI > 61 ; Pv ; 0 c (DA2 request from VT 
Keyboard), 5-11 

CSI > 61 ; Pv ; 1 c (DA2 request from PC 
Keyboard), 5-11 
CSI > cor CSI >0c(DA2), 5-11 
CSI ? 100 h (enable DECAAM), 5-15 
CSI ? 100 I (disable DECAAM (default)), 
5-15 

CSI ? 101 h (DECCANSM), 5-27 
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ANSI control sequences 
by Control Function (cont'd) 

CSI ? 101 I (DECCANSM ), 5-27 
CSI ? 1 0 2 h (DECNULM set), 5-76 
CSI 7 10 2 1 (DECNULM reset), 5-76 
CSI ? 1 0 3 h (DECHDPXM enabled 
/half-duplex enabled), 5-56 
CSI 7 10 3 1 (DECHDPXM disabled 
/full-duplex enabled), 5-56 
CSI 7 10 4b (secondary keyboard mapping 
-DECESKM), 5-53 

CSI 7 10 4 1 (primary keyboard mapping - 
DECESKM), 5-53 

CSI 7 10 6b (DECOSCNM set), 5-77 
CSI 7 10 6 1 (DECOSCNM reset), 5-77 
CSI 7 10 n (DSR— printer ready), 5-178 
CSI 7 111 b (enable (set) framed windows 
mode - default), 5-56 
CSI 7 111 I (disable (reset) framed windows 
mode), 5-56 

CSI 7 112 b (enable (set) review previous 
lines mode), 5-97 

CSI 7 112 I (disable (reset) review previous 
lines mode - default), 5-97 
CSI 7 113 b (enable (set) best wake-up), 
5-59 

CSI 7 113 I (disable (reset) best wake-up 
mode), 5-59 

CSI 7 11 n (DSR— printer assigned toother 
session), 5-178 

CSI 7 11 n (DSR— printer not ready), 

5-178 

CSI 7 13 n (DSR— no printer), 5-178 
CSI 7 15 n (DSR— printer port request), 
5-178 

CSI 7 1 8 b (DECPFF set), 5-83 
CSI 7 18 1 (DECPFF reset), 5-83 
CSI 7 18 n (DSR— printer busy), 5-178 
CSI 7 19b (DECPEX set), 5-83 
CSI 7 1 9 I (DECPEX reset), 5-83 
CSI 7 1 h (DECCKM set), 5-32 
CSI 7 1 I (DECCKM reset), 5-32 
CSI 7 20 n (DSR— UDKs unlocked), 5-179 
CSI 7 21 n (DSR— UDKs unlocked), 5-179 
CSI 7 2 5 b (DECTCEM set), 5-157 
CSI 7 2 5 1 (DECTCEM reset), 5-157 
CSI 7 25 n (DSR— UDK request), 5-179 
CSI 7 26 n (DSR— keyboard status 
request), 5-175 

CSI 7 27 ; Pn ; Pst ; Ptyp n (DSR— keyboard 
status reply), 5-175 
CSI 7 2 I (DECANM), 5-18 
CSI 7 3 4 b (DECPCCM set), 5-80 
CSI 7 3 4 b (DECRLM set), 5-93 
CSI 7 3 41 (DECPCCM reset), 5-80 
CSI 7 3 4 I (DECRLM reset), 5-93 
CSI 7 3 5 b (DECHEBM reset), 5-58 
CSI 7 3 5 I (DECHEBM set), 5-58 


ANSI control sequences 
by Control Function (cont'd) 

CSI 7 3 6 b (DECHEM set), 5-57 
CSI 7 3 6 I (DECHEM reset), 5-57 
CSI 7 3 b (DECCOLM set), 5-34 
CSI 7 3 I (DECCOLM reset), 5-34 
CSI 7 4 2 b (DECNRCM set), 5-75 
CSI 7 4 2 I (DECNRCM reset), 5-75 
CSI 7 4 h (DECSCLM set), 5-123 
CSI 7 41 (DECSCLM reset), 5-123 
CSI 7 5 7 b (DECNAKB set), 5-74 
CSI 7 5 7 1 (DECNAKB reset), 5-74 
CSI 7 58 b (DECIPEM - enter IBM 
ProPrinter emulation mode), 5-62 
CSI 7 58 I (DECIPEM - exit IBM ProPrinter 
emulation mode), 5-62 
CSI 7 5 b (DECSCNM set), 5-123 
CSI 7 5 I (DECSCNM reset), 5-123 
CSI 7 5 W (DECST8C), 5-149 
CSI 7 6 1 b (DECVCCM set), 5-170 
CSI 7 6 1 1 (DECVCCM reset), 5-170 
CSI 7 62 n (DSR— macro space request), 
5-176 

CSI 7 63; Pid n (DSR— memory checksum 
request), 5-177 

CSI 7 65 ; Psl ; ... ; Psn c (DAI response), 
5-9 

CSI 7 6 6 h (DECNKM set), 5-75 
CSI 7 6 6 I (DECN KM reset), 5-75 
CSI 7 6 7 h (DECBKM set), 5-26 
CSI 7 6 7 I (DECBKM reset), 5-26 
CSI 7 6 8 h (DECKBUM set), 5-65 
CSI 7 6 8 I (DECKBUM reset), 5-65 
CSI 7 6 9 h (DECLRMM set), 5-72 
CSI 7 6 9 I (DECLRMM reset), 5-72 
CSI 7 6 h (DECOM set), 5-77 
CSI 7 6 I (DECOM reset), 5-77 
CSI 7 6 n (CPR request), 5-174 
CSI 7 70 n (DSR— data integrity report), 
5-174 

CSI 7 71 n (DSR— data integrity report), 
5-174 

CSI 7 7 3 h (DECXRLM set), 5-171 
CSI 7 7 3 1 (DECXRLM reset), 5-171 
CSI 7 73 n (DSR— data integrity report), 
5-174 

CSI 7 75 n (DSR— data integrity request), 
5-174 

CSI 7 7 h (DECAWM set), 5-25 
CSI 7 7 I (DECAWM reset), 5-25 
CSI 7 8 h (DECARM set), 5-19 
CSI 7 8 I (DECARM reset), 5-19 
CSI 7 9 5 h (DECNCSM set), 5-74 
CSI 7 9 5 I (DECNCSM reset), 5-74 
CSI 7 9 6 h (DECRLCM disabled), 5-92 
CSI 7 9 6 h (DECRLCM enabled), 5-92 
CSI 7 97 h (CRT saver enabled), 5-37 
CSI 7 97 I (CRT saver disabled), 5-37 
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ANSI control sequences 
by Control Function (cont'd) 

CSI ? 98 h (enable DECARSM), 5-21 
CSI ?98l (disable DECARSM), 5-21 
CSI ? 99 h (DECMCM set), 5-73 
CSI ?99l (DECMCM reset), 5-73 
CSI ? Pd $ p (DECRQM), 5-108 
CSI ? Pd ; ... ; Pd I (RM), 5-195 
CSI ? Pd ; . . . ; Pd h (SM), 5-206 
CSI ? Ps 114 h (enable (set) alternate text 
color underline mode ), 5-23 
CSI ? Ps 114 I (disable (reset) alternate text 
color underline mode), 5-23 
CSI ? Ps 115 h (enable (set) alternate text 
color blink mode), 5-23 
CSI ? Ps 115 I (disable (reset) alternate text 
color blink mode), 5-23 
CSI ? Ps 116 h (enable (set) bold and blink 
style mode), 5-25 

CSI ? Ps 116 I (disable (reset) bold and 
blink style mode), 5-25 
CSI ? Ps 117 h (enable (set) erase color 
mode ), 5-48 

CSI ? Ps 117 I (disable (reset) erase color 
mode - default), 5-48 
CSI ? Psl ; Ps2 $ y (DECRPM), 5-98 
CSI ? Psl ; Ps2 r (DECPCTERM), 5-81 
CSI ? Psi (MC), 5-188 
CSI ? PsJ (DECSED), 5-129 
CSI ? Ps K (DECSEL), 5-131 
CSI c or CSI 0 c (DAI), 5-9 
CSI Pa $ p (DECRQM— ANSI mode), 

5-108 

CSI Pch ; Pt ; PI ; Pb ; Pr $ X (DECFRA), 
5-55 

CSI Pfl; Pci; Pf2; Pc2; ... +q (DECELF), 
5-51 

CSI Ph ; Pw ; Pml ; Pmt ; Pmp ; " w 
(DECRPDE), 5-95 
CSI Pid * i (DECINVM), 5-61 
CSI Pid ; Pp ; Pt ; PI ; Pb ; Pr ... * y 
(DECRQCRA), 5-105 
CSI Pkl ; Pfl . . . Pkn ; Pfn * }(DECLFKC), 
5-70 

CSI PI ; Pc; Pp R (DECXCPR report), 

5-174 

CSI PI ; Pcf and CSI f (HVP), 5-183 
CSI PI ; Pc H (CUP), 5-8 
CSI PI ; Pc R (CPR report), 5-173 
CSI PI ; Pc R (CPR response), 5-5 
CSI PI ; Pr s (DECSLRM), 5-137 
CSI Pml; Pfl; Pmn; Pfn; +r, 5-139 
CSI Pn ' HDECIC), 5-59 
CSI Pn ' ~(DECDC), 5-37 
CSI Pn * p (DECSPPCS), 5-143 
CSI Pn * {(DECMSR), 5-73 
CSI Pn * {(DSR— macro space report), 
5-176 


ANSI control sequences 
by Control Function (cont'd) 

CSI Pn * I (DECSNLS), 5-140 
CSI Pnl; Pn2; Pn3; Pn4, x (session page 
memory allocation), 5-141 
CSI Pn @(ICH), 5-183 
CSI Pn A (CUU), 5-8 
CSI Pn a (HPR), 5-181 
CSI Pn B (CUD), 5-7 
CSI Pn C (CUF), 5-7 
CSI Pn D (CUB), 5-7 
CSI Pn d (VPA), 5-208 
CSI Pn E (CNL), 5-4 
CSI Pn e(VPR), 5-208 
CSI Pn F (CPL), 5-5 
CSI Pn G (CHA), 5-3 
CSI Pn I (CHT), 5-4 
CSI Pn L (IL), 5-184 
CSI Pn M (DL), 5-172 
CSI Pn P (DCH), 5-13 
CSI Pn S (SU), 5-207 
CSI Pn sp P (PPA), 5-192 
CSI Pn spQ (PPR), 5-193 
CSI Pn sp R (PPB), 5-193 
CSI Pn t (DECSLPP), 5-136 
CSI Pn T (SD), 5-200 
CSI Pn U (NP), 5-191 
CSI Pn V (PP), 5-192 
CSI Pn X (ECH), 5-179 
CSIPnZ(CBT), 5-3 
CSI Pn ' (HPA), 5-181 
CSI Ps " q (DECSCA), 5-121 
CSI Ps $ - (DECSSDT), 5-147 
CSI Ps$q(DECSDDT), 5-128 
CSI Ps $ S (DECSPRTT), 5-144 
CSI Ps $ u (DECRQTSR), 5-113 
CSI Ps $ w (DECRQPSR), 5-111 
CSI Ps $ HDECSASD), 5-120 
CSI Ps ) p (DECSDPT), 5-129 
CSI Ps ) {(select color look-up table), 
5-151 

CSI Ps*x(DECSACE), 5-119 
CSI Ps -Fz (DECPKA), 5-87 
CSI Ps , U (DECRQKT), 5-107 
CSI Ps , y (update session), 5-169 
CSI Ps , z (DECDLDA), 5-47 
CSI Ps , {(select zero symbol), 5-155 
CSI Psl , q (DECTID), 5-158 
CSI Psl ; Ps2 " u (DECSTRL), 5-152 
CSI Psl ; Ps2 $ y (DECRPM), 5-98 
CSI Psl ; Ps2 * r (DECSCS), 5-126 
CSI Psl ; Ps2 * u (DECSCP), 5-124 
CSI Psl ; Ps2 -Fy (DECPKFMR), 5-88 
CSI Psl ; Ps2 , p (DECLTOD), 5-72 
CSI Psl ; Ps2 , V (DECRPKT), 5-96 
CSI Psl ; Ps2 , w (DECRQKD), 5-106 
CSI Psl; Ps2; Ps3, | (assign color), 5-16 


Index-3 



ANSI control sequences 
by Control Function (cont'd) 

CSI Psl; Ps2; Ps3, } (alternate text color), 
5-22 

CSI Psl ; Ps2 ; Ps3 ; Ps4 * s (DECSFC), 
5-133 

CSI Psl ; Ps2 ; Ps3 ; Ps4 +w (DECSPP), 
5-142 

CSI Psl ; Ps2 SP HDECKBD), 5-63 
CSI Ps; Ps; Ps m (SGR), 5-201 
CSI Psg (TBC), 5-207 
CSI Psi (MC - ANSI standard), 5-188 
CSI PsJ (ED), 5-180 
CSI Ps K (EL), 5-180 
CSI Psp(DECSSL), 5-148 
CSI Ps - p (select auto repeat rate), 5-20 
CSI Ps - q (CRT saver timing), 5-36 
CSI Ps - r (energy saver timing), 5-130 
CSI PsSP p (DECSSCLS), 5-146 
CSI PsSP q (DECSCUSR), 5-127 
CSI PsSP r (DECSKCV), 5-135 
CSI PsSP t (DECSWBV), 5-154 
CSI PsSP u (DECSMBV), 5-138 
CSI PsSP V (DECSLCK), 5-135 
CSI PsSP -(DECTME), 5-159 
CSI Pt ; Pb r (DECSTBM), 5-149 
CSI Pt ; PI ; Pb ; Pr $ z (DECERA), 5-52 
CSI Pt ; PI ; Pb ; Pr $ {(DECSERA), 5-132 
CSI Pt ; PI ; Pb; Pr ; Psl Psn $ r 
(DECCARA), 5-28 
CSI Pt ; PI ; Pb ; Pr ; Psl ;...Psn $ t 
(DECRARA), 5-90 

CSI Pts ; Pis ; Pbs ; Prs ; Pps ; Ptd ; PId ; 

Ppd $ v(DECCRA), 5-35 
CSI Pvolume; Pduration; Pnote, - (play 
sound), 5-89 
CSI s (SCOSC), 6-9 
CSI u (SCORC), 6-9 
DCS I {D...D ST (DECSTUI), 5-153 
DCS I I D...D ST (DA3 response), 5-12 
DCS I I D...D ST (DECRPTUI), 5-104 
DCS " X D . . . D ST (DECPFK), 5-84 
DCS " y D . . . D ST (DECPAK), 5-78 
DCS " z D...D ST (DECCKD), 5-31 
DCS " }D . . . D ST (DECRPFK), 5-96 
DCS " ~D . . . D ST (DECRPAK), 5-94 
DCS $ q D . . . D ST (DECRQSS request), 
5-112 

DCS 1 $ S D...D ST (DECTSR), 5-160 
DCS 1 $ U D...D ST (DECCIR), 5-30 
DCS 2 $ p D...D ST (DECRSTS), 5-118 
DCS 2 $ p D...D ST (DECTSR), 5-161 
DCS 2 $ u D...D ST (DECTABSR), 5-157 
DCS Dscs I u Pd ST (DECAUPSS), 5-24 
DCS Pfn ; Pen; Pe; Pemw; Pss; Pu; Pemh; 
Pcss {<Dscsxsixel-font-pattern>ST 
(DECDLD), 5-39 


ANSI control sequences 

by Control Function (cont'd) 

DCS Pid I -D...D ST (DSR —memory 
checksum report), 5-177 
DCS Pid ; Pdt ; Pen I z D . . . D ST 
(DECDMAC), 5-45 

DCS Ps $ p D...D ST (DECRSTS), 5-117 
DCS Ps $ r D . . . D ST (DECRPSS), 5-102 
DCS Ps $ t D...D ST (DECRSPS), 5-116 
DCS Psl ; Ps2 ; Ps3 I D . . . D ST 
(DECUDK), 5-163 

DCS Ps r D . . . D ST (DECLBAN), 5-69 
DCS Psv D . . . D ST (DECLANS), 5-68 
ESC #3 (top), ESC #4 (bottom) (DECDHL), 
5-38 

ESC #5 (DECSWL), 5-154 

ESC #6 (DECDWL), 5-48 

ESC #8 (DECALN), 5-17 

ESC ( 1 (DDD3), 5-14 

ESC ) 1 (DDDl), 5-14 

ESC ) B (DDD2), 5-14 

ESC6(DECBI), 5-26 

ESC7(DECSC), 5-120 

ESC8(DECRC), 5-92 

ESC9(DECFI), 5-54 

ESC < (exit DE CAN M), 5-19 

ESC =(DECKPAM), 5-66 

ESC >(DECKPNM), 5-67 

ESCc(RIS), 5-194 

ESC I Dscs (SCS), 5-197 

ESC n (locking shift G2), 5-187 

ESC 0 (locking shift G3), 5-187 

ESC Q Fn String (SCODFK), 6-7 

ESC sp F (S7C1T), 5-196 

ESC sp final (ANSI conformance level), 

5-1 

ESC spG (S8C1T), 5-196 

ESCZ(DECID), 5-60 

ESC [ ? 108 h (DECNUMLK set), 5-76 

ESC [ ? 108 I (DECNUMLK reset), 5-76 

ESC [ ? 109 h (DECCAPSLK set), 5-28 

ESC [ ? 109 I (DECCAPSLK reset), 5-28 

ESC [ ? no h (DECKLHIM set), 5-65 

ESC [ ? no I (DECKLHIM reset), 5-65 

ESC [ Pr * q (DECSR), 5-146 

ESC [ Pr +p (DECSR), 5-144 

ESC [ Psq (DECLL), 5-71 

ESC I (locking shift G3 right), 5-187 

ESC }(locking shift G2 right), 5-187 

ESC - (locking shift G1 right), 5-187 

HT (HT), 5-182 

HTS (HTS), 5-182 

OSC 2 D...D ST (set icon name), 5-134 
OSC 2 D...D ST (set window title), 5-156 
SI (locking shift GO), 5-187 
SO (locking shift Gl), 5-187 

552 (single shift G2), 5-205 

553 (single shift G3), 5-205 
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ANSI control sequences (cont'd) 
by Control Sequence 

CSI ? 6 3 ; Pid n (DECCKSR request), 

5-33 

DCS Pid I ~D . . . D ST (DECCKSR 
response), 5-33 
ESCD(IND), 5-184 
ESCE(NEL), 5-191 
by Mnemonic 

CBT (cursor backward tabulation), 5-3 
CHA (cursor horizontal absolute), 5-3 
CHT (cursor horizontal forward tabulation), 
5-4 

CNL (cursor next line), 5-4 
CPL (cursor previous line), 5-5 
CPR (cursor position report), 5-5, 5-173 
CRM (show control character mode), 5-6 
CUB (cursor backward), 5-7 
CUD (cursor down), 5-7 
CUE (cursor forward), 5-7 
CUP (cursor position), 5-8 
CUU (cursor up), 5-8 
DAI (primary device attributes), 5-9 
DA2 (secondary device attributes), 5-11 
DAB (tertiary device attributes), 5-12 
DCH (delete character), 5-13 
DDDl (DDDl), 5-14 
DDD2 (DDD2), 5-14 
DDD3 (DDD3), 5-14 
DECAAM (set/reset auto answerback 
mode), 5-15 

DECAC (Assign color), 5-16 
DECALN (screen alignment pattern), 5-17 
DECANM (ANSI mode), 5-18 
DECANM (exiting ANSI (VT52) mode), 
5-19 

DECARM (autorepeat mode), 5-19 
DECARR (Select auto repeat rate), 5-20 
DECARSM (set/reset auto resize mode), 
5-21 

DECATC (Alternate text color), 5-22 
DECATCBM (Set/reset alternate text color 
blink mode), 5-23 

DECATCUM (Set/reset alternate text color 
underline mode), 5-23 
DECAUPSS (assigning user-preferred 
supplemental sets), 5-24 
DECAWM (autowrap mode), 5-25 
DECBBSM (bold and blink style mode), 
5-25 

DECBI (back index), 5-26 
DECBKM (backarrow key mode), 5-26 
DECCAN SM (conceal answerback message 
mode), 5-27 

DECCAPSLK (caps lock mode), 5-28 
DECCARA (change attributes in 
rectangular area), 5-28 
DECCIR (cursor information report), 5-30 


ANSI control sequences 
by Mnemonic (cont'd) 

DECCKD (copy key default), 5-31 
DECCKM (cursor keys mode), 5-32 
DECCKSR (memory checksum), 5-33, 
5-177 

DECCOLM (column mode), 5-34 
DECCRA (copy rectangular area), 5-35 
DECCRTSM (set/reset CRT save mode), 
5-37 

DECCRTST (CRT saver timing), 5-36 
DECCTR (color table request), 5-114 
DECDC (delete column), 5-37 
DECDHL (double-width, double-height 
line), 5-38 

DECDLD (dynamically redefinable 
character sets extension), 5-39 
DECDLDA (down-line load allocation), 

5-47 

DECDMAC (define macro), 5-45 
DECDWL (double-width, single-height 
line), 5-48 

DECECM (Erase color mode), 5-48 
DECEKBD (extended keyboard report), 
5-49 

DECELF (enable local functions), 5-51 
DECERA (erase rectangular area), 5-52 
DECES (Enable session), 5-53 
DECESKM (enable secondary keyboard 
language mode), 5-53 
DECFI (forward index), 5-54 
DEC FRA (fill rectangular area), 5-55 
DECFWM (Set/reset framed windows 
mode), 5-56 

DECFI DPXM (set/reset half-duplex mode), 
5-56 

DECFIEBM (Flebrew/N-A keyboard 
mapping), 5-58 

DECFI E M (Flebrew encoding mode), 5-57 
DECFIWU M (Flost wake-up mode), 5-59 
DECIC (insert column), 5-59 
DECI D (identify device), 5-60 
DECI NVM (invoke macro), 5-61 
DECIPEM (enter/return from IBM 
ProPrinter emulation mode), 5-62 
DECKBD (keyboard language selection), 
5-63 

DECKBUM (keyboard usage mode), 5-65 
DECKLFIIM (keyboard LEDs host indicator 
mode), 5-65 

DECKPAM (keypad application mode), 

5-66 

DECKPM (key position mode), 5-66 
DECKPNM (keypad numeric mode), 5-67 
DECLANS (load answerback message), 
5-68 

DECLBAN (load banner message), 5-69 
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ANSI control sequences 
by Mnemonic (cont'd) 

DECLFKC (local function key control), 

5-70 

DECLL (load LEDs), 5-71 
DECLRMM (vertical split screen mode), 
5-72 

DECLTOD (load time of day), 5-72 
DECMCM (modem control mode), 5-73 
DECMSR (macro space report), 5-73 
DECNAKB (Greek/N-A keyboard mapping), 
5-74 

DECNCSM (no clearing screen on column 
change), 5-74 

DECN KM (numeric keypad mode), 5-75 
DECN RCM (character set mode), 5-75 
DECNULM (null mode), 5-76 
DECNUMLK (Num lock mode), 5-76 
DECOM (origin mode), 5-77 
DECOSCNM (set/reset overscan mode), 
5-77 

DECPAK (program alphanumeric key), 
5-78 

DECPCCM (page cursor-coupling mode), 
5-80 

DECPCTERM (enter/exit PCTerm or 
scancode mode), 5-81 
DECPEX (print extent mode), 5-83 
DECPFF (print form feed mode), 5-83 
DECPFK (program function key), 5-84 
DECPKA (program key action), 5-87 
DECPKFMR (program key free memory 
report), 5-88 
DECPS (play sound), 5-89 
DECRARA (reverse attributes in 
rectangular area), 5-90 
DECRC (restore cursor), 5-92 
DECRLCM (right-to-left copy mode), 5-92 
DECRLM (right-to-left mode), 5-93 
DECRPAK (report all modifiers 
/alphanumeric key state), 5-94 
DECRPDE (report displayed extent), 5-95 
DECRPFK (report function key definition), 
5-96 

DECRPKT (report key type), 5-96 
DECRPL (review previous lines mode), 
5-97 

DECRPM (report mode), 5-98 
DECRPSS (report selection or setting), 
5-102 

DECRPTUI (report terminal unit ID), 
5-104 

DECRQCRA (request checksum of 
rectangular area), 5-105 
DECRQDE (request displayed extent), 
5-105 

DECRQKD (request key definition), 5-106 
DECRQKT (request key type), 5-107 


ANSI control sequences 
by Mnemonic (cont'd) 

DECRQM (request mode), 5-108 
DECRQPKFM (request program key free 
memory), 5- 111 

DECRQPSR (request presentation state 
report), 5-111 

DECRQSS (request selection or setting), 
5-112 

DECRQTSR (request terminal state report), 
5-113 

DECRQUPSS (request user-preferred 
supplemental set), 5-115 
DECRSPS (restore presentation state), 
5-116 

DECRSTS (restore terminal state), 5-117 
color table, 5-118 

DECSACE (select attri bute change extent), 
5-119 

DECSASD (select active status display), 
5-120 

DE CSC (save cursor), 5-120 
DECSCA (select character protection 
attribute), 5-121 

DECSCL (select conformance level), 5-122 
DECSCLM (scrolling mode), 5-123 
DECSCNM (screen mode: light or dark 
screen), 5-123 

DECSCP (select communication port), 

5-124 

DECSCPP (set columns per page), 5-125 
DECSCS (select communication speed), 
5-126 

DECSCUSR (set cursor style), 5-127 
DECSDDT (select disconnect delay time), 
5-128 

DECSDPT (select Digital printed data 
type), 5-129 

DECSED (selective erase in display), 

5-129 

DECSEL (selective erase in line), 5-131 
DECSERA (selective erase rectangular 
area), 5-132 

DECSEST (Energy saver timing), 5-130 
DECSFC (select flow control), 5-133 
DECSI N (Set icon name), 5-134 
DECSKCV (set key click volume), 5-135 
DECSLCK (set lock key), 5-135 
DECSLPP (set lines per page), 5-136 
DECSLRM (set left and right margins), 
5-137 

DECSMBV (set margin bell volume), 

5-138 

DECSMKR (select modifier key reporting), 
5-139 

DECSNLS (set number of lines per screen), 
5-140 
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ANSI control sequences 
by Mnemonic (cont'd) 

DECSPMA (Session page memory 
allocation ), 5-141 

DECSPP (set port parameters), 5-142 
DECSPPCS (select ProPrinter character 
set), 5-143 

DECSPRTT (select printer type), 5-144 
DECSR (secure reset), 5-144 
DECSRC (secure reset confirmation), 

5-146 

DECSSCLS (set scroll speed), 5-146 
DECSSDT (select status display (line) 
type), 5-147 

DECSSL (select set-up language), 5-148 
DECST8C (set tab at every 8 columns), 
5-149 

DECSTBM (set top and bottom margins), 
5-149 

DECSTGLT (Select color look-up table), 
5-151 

DECSTR (soft terminal reset), 5-150 
DECSTRL (set transmit rate limit), 5-152 
DECSTUI (set terminal unit I D), 5-153 
DECSWBV (set warning bell volume), 
5-154 

DECSWL (single-width, single-height line), 
5-154 

DECSWT (Set window title), 5-156 
DECSZS (select zero symbol), 5-155 
DECTABSR (tab stop report), 5-157 
DECTCEM (text cursor enable mode), 
5-157 

DECTID (select terminal ID), 5-158 
DECTME (terminal mode emulation), 
5-159 

DECTSR (terminal state report), 5-160 
color table report, 5-161 
DECTST (invoke confidence test), 5-162 
DECUDK (user-defined keys), 5-163 
□ECUS (Update session), 5-169 
DECVCCM (vertical cursor-coupling mode), 
5-170 

DECXCPR (extended cursor position 
report), 5-170, 5-174 
DECXRLM (transmit rate limiting), 5-171 
DL (delete line), 5-172 
DSR (data integrity report), 5-174 
DSR (device status report, keyboard), 

5-175 

DSR (macro space report), 5-176 

DSR (operating status), 5-177 

DSR (printer port), 5-178 

DSR (user-defined keys), 5-179 

ECH (erase character), 5-179 

E D (erase i n di spl ay), 5- 180 

EL (erase in line), 5-180 

HPA (horizontai position absolute), 5-181 


ANSI control sequences 
by Mnemonic (cont'd) 

HPR (horizontal position relative), 5-181 
HT (horizontal tab), 5-182 
HTS (horizontal tab set), 5-182 
HVP (horizontal and vertical position), 
5-183 

I CH (insert character), 5-183 
I L (insert line), 5-184 
I ND (index), 5-184 
I RM (insert/replace mode), 5-185 
KAM (keyboard action mode), 5-185 
LN M (line feed/new line mode), 5-186 
Locking shift (LS), 5-187 
LSO (maps GO into GL), 5-187 
LSI (maps G1 into GL), 5-187 
LSIR (maps G1 into GR), 5-187 
LS2 (maps G2 into GL), 5-187 
LS2R (maps G2 into GR), 5-187 
LS3 (maps G3 into GL), 5-187 
LS3R (maps G3 into GR), 5-187 
MC (media copy), 5-188 
N EL (next line), 5-191 
N P (next page), 5-191 
PP (preceding page), 5-192 
PPA (page position absolute), 5-192 
PPB (page position backward), 5-193 
PPR (page position relative), 5-193 
RIS (reset to initial state), 5-194 
RM (reset mode), 5-195 
S7C1T (send 7-blt Cl control character to 
host), 5-196 

S8C1T (send 8-bit Cl control characters), 

5- 196 

SCODFK (define function key), 6-7 
SCODFK (save cursor position (SCO)), 6-9 
SCODPCC (display PC character (SCO)), 

6 - 8 

SCORC (SCO) (restore cursor), 6-9 

SCS (select character set), 5-197 

SD (pan up), 5-200 

SGR (select graphic rendition), 5-201 

SM (set mode), 5-206 

SRM (send/receive mode— local echo), 

5-204 

552 (maps G2 into GL), 5-205 

553 (maps G3 into GL), 5-205 
SU (pan down), 5-207 

TBC (tab clear), 5-207 
VPA (vertical line position absolute), 5-208 
VPR (vertical position relative), 5-208 
by Name, 4-16 

Alternate text color (DECATC), 4-18, 5-22 
Alternate text color blink mode 
(DECATCBM), 4-19, 5-23 
Alternate text color underline mode 
(DECATCUM), 4-19,5-23 
ANSI conformance level, 4-36,5-1 
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ANSI control sequences 
by N ame (cont'd) 

ANSI mode (DECANM), 4-36,5-18 
Assign color (DECAC), 4-18, 5-16 
Assigning user-preferred supplemental sets 
(DECAUPSS), 4-25,5-24 
Auto answerback mode (DECAAM), 4-38, 
5-15 

Autorepeat mode (DECARM), 4-27, 5-19 
Autorepeat rate (DECARR), 4-27, 5-20 
Auto resize mode (DECARSM), 4-17, 5-21 
Autowrap mode (DECAWM), 4-22, 5-25 
Backarrow key mode (DECBKM), 4-27, 
5-26 

Back index (DECBI), 4-24, 5-26 
Bold and blink style mode (DECBBSM), 

4- 19, 5-25 

Caps lock mode (DECCAPSLK), 4-31, 

5- 28 

Change attributes in rectangular area 
(DECCARA), 4-22, 5-28 
Character set mode (DECNRCM), 4-26, 
5-75 

Clear tabs (TBC), 4-24 
Color table request/report/restore 
(DECCTR), 4 - 19 , 4-44, 5-114 
Column mode (DECCOLM), 4-24, 5-34 
Conceal answerback message mode 
(DECCANSM), 4-38,5-27 
Copy key default (DECCKD), 4-27, 5-31 
Copy rectangular area (DECCRA), 4-22, 
5-35 

CRT save mode (DECCRTSM), 4-34, 5-37 
CRT saver timing (DECCRTST), 4-34, 
5-36 

Cursor backward (CUB), 4-22,5-7 
Cursor backward tabulation (CBT), 4-22, 
5-3 

Cursor down (CU D), 4-22,5-7 
Cursor forward (CUE), 4-22, 5-7 
Cursor horizontal absolute (C HA), 4-22, 
5-3 

Cursor horizontal forward tabulation 
(CHT), 4-22, 5-4 

Cursor information report (DECCIR), 

4- 22, 5-30 

Cursor keys mode (DECCKM), 4-28,5-32 
Cursor next line (CNL), 4-22,5-4 
Cursor position (CUP), 4-23,5-8 
Cursor position report (CPR), 4-23, 5-5, 

5- 173 

Cursor previous line (CPL), 4-23, 5-5 

Cursor up (CUU), 4-23,5-8 

Data integrity report (DSR), 4-42, 5-174 

DDDl (DDDl), 4-43, 5-14 

DDD2 (DDD2), 4-43, 5-14 

DDD3 (DDD3), 4-43, 5-14 


ANSI control sequences 
by N ame (cont'd) 

Define function key (SCO) (SCODFK), 

4-28, 6-7 

Define macro (DECDMAC), 4-42, 5-45 
Delete character (DCH), 4-21,5-13 
Delete column (DECDC), 4-21,5-37 
Delete line (DL), 4-21,5-172 
Device attributes 

primary (DAI), 4-35,5-9 
secondary (DA2), 4-35, 5-11 
tertiary (DA3), 4-35,5-12 
Device status report 

cursor position (CPR), 5-173 
data integrity (DSR), 4-42, 5-174 
extended cursor position (DECXCPR), 
4-23, 5-174 

keyboard (DSR), 4-28, 5-175 
macro (DSR), 4-42,5-176 
memory checksum (DSR), 4-42, 5-177 
Device status report (DSR), 4-42, 5-173 
Double-width, double-height line 
(DECDHL), 4-20,5-38 
Double-width, single-height line 
(DECDWL), 4-20, 5-48 
Down-line load (DECDLD), 4-25,5-39 
Down-line load allocation (DECDLDA), 

4- 25, 5-47 

Dynamically redefinable character sets 
extension (DECDLD), 4-25, 5-39 
Enable local functions (DECELF), 4-28, 

5- 51 

Enable secondary keyboard language mode 
(DECESKM), 4-28,5-53 
Enable session (DECES), 4-16,5-53 
Energy saver timing (DECSEST), 4-34, 
5-130 

Enter/exit IBM ProPr inter emulation mode 
(DECIPEM), 4-34,5-62 
Enter/exit PCTerm mode from VT mode 
(DECPCTERM), 4-36,5-81 
Erase character (ECH), 4-21,5-179 
Erase color mode (DECECM), 4-19,5-48 
Erase in display (ED), 4-21,5-180 
Erase in line (EL), 4-21,5-180 
Erase rectangular area (DECERA), 4-22, 
5-52 

Exiting ANSI (VT52) mode (DECAN M), 
4-36, 5-19 

Extended cursor position report 

(DECXCPR), 4-23, 5-170, 5-174 
Extended keyboard report (DECEKBD), 

4- 28, 5-49 

Fill rectangular area (DECFRA), 4-22, 

5- 55 

Forward index (DECFI), 4-24, 5-54 
Framed windows mode (DECFWM), 4-17, 
5-56 
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ANSI control sequences 
by N ame (cont'd) 

Greek/N-A keyboard mapping (DECNAKB), 

4- 29, 5-74 

Half-duplex mode (DECHDPXM), 4-41, 

5- 56 

Hebrew encoding mode (DE CHE M), 4-28, 
5-57 

Hebrew/N-A keyboard mapping 
(DECHEBM), 4-28,5-58 
Horizontal and vertical position (HVP), 
4-23, 5-183 

Horizontal cursor coupling (DECHCCM), 

4- 17, 5-100 

Horizontal position absolute (H PA), 4-23, 

5- 181 

Horizontal position relative (H PR), 4-23, 
5-181 

Horizontal tab (HT), 4-23, 5-182 
Horizontal tab set (HTS), 4-24, 5-182 
Host wake-up mode (DECHWU M), 4-34, 
5-59 

Identify device (DECI D), 4-35,5-60 
Index(IND), 4-24,5-184 
Insert character (ICH), 4-21, 5-183 
Insert column (DECIC), 4-21, 5-59 
I nsert line (I L), 4-21,5-184 
I nsert/replace mode (I RM), 4-21, 5-185 
I nvoke confidence test (DECTST), 4-38, 
5-162 

I nvoke macro (DECI NVM), 4-42,5-61 
Keyboard action mode (KAM), 4-28, 5-185 
Keyboard language selection (DECKBD), 

4- 28, 5-63 

Keyboard LEDs host indicator mode 
(DECKLHIM), 4-31,5-65 
Keyboard usage mode (DECKBUM), 4-29, 

5- 65 

Keypad application mode (DECK PAM), 

4- 28, 5-66 

Keypad numeric mode (DECKPNM), 4-29, 

5- 67 

Key position mode (DECKPM), 4-29,5-66 
Left right margin mode (DECLRMM), 

4- 24, 5-72 

Line feed/new line mode (LNM), 4-23, 

5- 186 

Load answerback message (DEC LANS), 

4- 38, 5-68 

Load banner message (DECLBAN), 4-38, 

5- 69 

Load LEDs (DECLL), 4-31, 5-71 
Load time of day (DECLTOD), 4-34, 5-72 
Local echo: send/receive mode (SRM), 

4-38, 5-204 

Local function key control (DECLFKC), 
4-29, 5-70 

Locking shift GO (LSO), 4-2, 5-187 


ANSI control sequences 
by N ame (cont'd) 

Locking shift G1 (LSI), 4-2, 4-27, 5-187 
Locking shift G1 right (LSIR), 4-27, 5-187 
Locking shift G2 (LS2), 4-27,5-187 
Locking shift G2 right (LS2R), 4-27, 5-187 
Locking shift G3 (LS3), 4-27, 5-187 
Locking shift G3 right (LS3R), 4-27, 5-187 
Macro space report (DECMSR), 4-42, 5-73 
Macro space report (DSR), 4-42, 5-176 
Media copy (MC), 4-33, 5-188 
Memory checksum (DECCKSR), 4-42, 
5-33, 5-177 

Modem control mode (DE CM CM), 4-41, 
5-73 

National replacement character set mode 
(DECNRCM), 4-26,5-75 
Next line (NEL), 4-23,5-191 
Next page(NP), 4-25,5-191 
No clearing screen on column change 
(DECNCSM), 4-24, 5-74 
Null mode (DECNULM), 4-41,5-76 
Numeric keypad mode (DECNKM), 4-29, 
5-75 

Num lock mode (DECNUMLK), 4-31,5-76 
Operating status (DSR), 4-42, 5-177 
Origin mode (DECOM), 4-24,5-77 
Overscan mode (DECOSCNM), 4-36,5-77 
Page cursor-coupling mode (DECPCCM), 

4- 17, 5-80 

Page position absolute (PPA), 4-25, 5-192 
Page position backward (PPB), 4-25, 

5- 193 

Page position relative (PPR), 4-25, 5-193 
Pan down (SU), 4-17,5-207 
Panup(SD), 4-17,5-200 
Play sound (DECPS), 4-18,5-89 
Preceding page (PP), 4-25, 5-192 
Presentation state report (DECPSR), 4-42, 
5-116 

Primary device attributes (DAI), 4-35, 5-9 
Printer port (DSR), 4-33, 5-178 
Print extent mode (DECPEX), 4-33, 5-83 
Print form feed mode (DECPFF), 4-33, 
5-83 

Program alphanumeric key (DECPAK), 

4- 30, 5-78 

Program function key (DECPFK), 4-30, 

5- 84 

Program key action (DECPKA), 4-30, 5-87 
Program key free memory report 
(DECPKFMR), 4-30,5-88 
Report displayed extent (DECRPDE), 

4-17, 5-95 

Report function key definition (DECRPFK), 
4-31, 5-96 

Report key type (DECRPKT), 4-31, 5-96 
Report mode (DECRPM), 4-38, 4-42, 5-98 
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ANSI control sequences 
by N ame (cont'd) 

Report modifiers/alphanumeric key state 
(DECRPAK), 4-31, 5-94 
Report selection or setting (DECRPSS), 

4-43, 5-102 

Report terminal unit ID (DECRPTUI), 

4-35, 5-104 

Request and report selection or setting 
(DECRQSS), 4-43, 5-112 
Request checksum of rectangular area 
(DECRQCRA), 4-42, 5-105 
Request displayed extent (DECRQDE), 

4- 17, 5-105 

Request key definition (DECRQKD), 4-31, 

5- 106 

Request key type (DECRQKT), 4-31, 

5-107 

Request mode (DECRQM), 4-42,5-108 
Request presentation state report 
(DECRQPSR), 4-42, 5-111 
Request program key free memory 
(DECRQPKFM), 4-30,5-111 
Request terminal state report 
(DECRQTSR), 4-43, 5-113 
Request user-preferred supplemental set 
(DECRQUPSS), 4-26,5-115 
Reset mode (RM), 4-38, 5-195 
Reset to initial state (RIS), 4-39, 5-194 
Restore cursor (DECRC), 4-23,5-92 
Restore presentation state (DECRSPS), 
4-44, 5-116 

Restore saved cursor (SCO) (SCORC), 

4- 23, 6-9 

Restore terminal state (DECRSTS), 4-44, 

5- 117 

color table, 5-118 

Reverse attributes in rectangular area 
(DECRARA), 4-22, 5-90 
Reverse index (Rl ), 4-24 
Review previous lines (DECRPL), 4-17, 
5-97 

Right-to-left copy mode (DECRLCM), 4-23, 

5- 92 

Right-to-left mode (DECRLM), 4-23, 5-93 
Save cursor (DECSC), 4-23,5-120 
Save cursor position (SCO) (SCOSC), 4-23, 

6- 9 

Screen alignment pattern (DECALN), 5-17 
Screen mode: light or dark screen 
(DECSCNM), 4-20,5-123 
Scrolling mode (DECSCLM), 4-24,5-123 
Secondary device attributes (DA2), 4-35, 
5-11 

Secure reset (DECSR), 4-39, 5-144 
Secure reset confirmation (DECSRC), 

4-39, 5-146 


ANSI control sequences 
by N ame (cont'd) 

Select active status display (DECSASD), 
4-39, 5-120 

Select attribute change extent (DECSACE), 
4-22, 5-119 

Select character protection attribute 
(DECSCA), 4-21, 5-121 
Select character set (SCS), 4-25, 5-197 
Select color look-up table (DECSTGLT), 
4-19, 5-151 

Select columns per page (DECSCPP), 

4-24, 5-125 

Select communication port (DECSCP), 

4-39, 5-124 

Select communication speed (DECSCS), 

4- 39, 5-126 

Select conformance level (DECSCL), 4-36, 

5- 122 

Select Digital printed data type 
(DECSDPT), 4-33, 5-129 
Select disconnect delay time (DECSDDT), 

4- 41, 5-128 

Select flow control (DECSFC), 4-41, 5-133 
Select graphic rendition (SGR), 4-20, 

5- 201 

Selective erase in display (DECSED), 

4- 21, 5-129 

Selective erase in line (DECSE L), 4-21, 

5- 131 

Selective erase rectangular area 
(DECSE RA), 4-22,5-132 
Select modifier key reporting (DECSMKR), 

4- 31, 5-139 

Select printer type (DECSPRTT), 4-33, 

5- 144 

Select ProPrinter character set 
(DECSPPCS), 4-33, 5-143 
Select set-up language (DECSSL), 4-34, 
5-148 

Select status display (line) type 
(DECSSDT), 4-39, 5-147 
Select terminal ID (DECTID), 4-35, 5-158 
Select zero symbol (DECSZS), 4-26, 5-155 
Send 7-bit Cl control character to host 
(S7C1T), 4-27, 5-196 
Send 8-bit Cl control characters (S8C1T), 
5-196 

Send 8-bit Cl control character to host 
(S8C1T), 4-27 

Session page memory allocation 
(DECSPMA), 4-16, 5-141 
Set cursor style (DECSCUSR), 4-23, 5-127 
Set icon name (DECSIN), 4-17,5-134 
Set key click volume (DECSKCV), 4-31, 
5-135 

Set left and right margins (DECSLRM), 
4-24, 5-137 


Index-10 



ANSI control sequences 
by N ame (cont'd) 

Set lines per page (DECSLPP), 4-24, 

5-136 

Set lock key style (DECSLCK), 4-31, 

5-135 

Set margin bell volume (DECSMBV), 4-18, 
5-138 

Set mode (SM), 4-36, 5-206 

Set number of lines per screen (DECSNLS), 

4- 17, 5-140 

Set port parameters (DECSPP), 4-40, 

5- 142 

Set scroll speed (DECSSCLS), 4-24, 5-146 
Set tab at every 8 columns (DECST8C), 

4- 24, 5-149 

Set terminal unit ID (DECSTUI), 4-35, 

5- 153 

Set top and bottom margins (DECSTBM), 

4- 24, 5-149 

Set transmit rate limit (DECSTRL), 4-40, 

5- 152 

Set warning bell volume (DECSWBV), 

4-18, 5-154 

Set window title (DECSWT), 4-17, 5-156 
Show control character mode (CRM), 4-27, 

4- 36, 5-6 

Single shift (SS), 4-27, 5-205 
Single shift 2 (SS2), 4-27, 5-205 
Single shift 3 (SS3), 4-27, 5-205 
Single-width line (DECSWL), 4-20, 5-154 
Soft terminal reset (DECSTR), 4-39, 

5- 150 

Switch between ASCII character and 

Scancode mode (DECPCTERM), 4-36, 
5-81 

Tab clear (TBC), 4-24, 5-207 
Tab stop report (DECTABSR), 4-44, 5-157 
Terminal identification (DECID), 4-35, 
5-60 

Terminal mode emulation (DECTME), 

4- 36, 5-159 
Terminal state report 

color table report (DECCTR), 4-44, 
5-114 

Terminal state report (DECTSR), 4-44, 

5- 160 

color table report, 5-161 
Tertiary device attributes (DA3), 4-35, 
5-12 

Text cursor enable mode (DECTCEM), 

4- 23, 5-157 

Transmit rate limiting (DECXRLM), 4-40, 

5- 171 

Update session (DECUS), 4-16,5-169 
User-defined keys (DECUDK), 4-32, 5-163 
User-defined keys (DSR), 4-32, 5-179 


ANSI control sequences 
by N ame (cont'd) 

User-preferred supplemental set 
(DECRQUPSS), 4-26,5-115 
Vertical cursor-coupling mode (DECVCCM), 

4- 17, 5-170 

Vertical line position absolute (VPA), 4-23, 

5- 208 

Vertical position relative (VPR), 4-23, 
5-208 

VT52 mode, 4-45 
Answerback 

concealed, 2-51 
enabling, 2-50 
message, 2-50 
Application 

cursor keys, 2-43 
keypad mode, 2-44 
Arrow keys, 5-32 
ASCII 

boarder display, 12-10 
character sets 
defining, 13-1 
emulation mode, 3-7 
loading, 13-3 
code table 

7- blt, 4-15 

8- bit, 4-15 
color mode, 2-32 
communications 

answerback message, 12-1 
monitor mode, 12-1 
serial port, 12-2 
serial port control, 12-1 
control functions, 11-1 
controlling cursor, 12-21 
defined, Glossary-1 
display attribute 

control functions, 12-17 
editing control functions, 12-25 
emulation 

features, 2-35 
menu, 2-35 
emulations, 11-1 
enhanced mode, 11-2 
graphic characters, 12-36 
keyboard 

processing, 12-5 
program key direction, 12-8 
redefinable keys, 12-9 
selections, 11-3 
local functions 

ASCI I code mode, C-10 
PC scancode mode, C-11 
overscan on/off, 12-10 
page edit, 12-27 
page memory, 12- 12 
PC keycodes 
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ASCII 

PC keycodes (cont'd) 

ADDS mode, C-4 
TVI mode, C-1 
WYSE mode, C-1 
printer selection, 11-3 
printing data, 12-34 
print/send operations, 12-33 
protecting data, 11-3, 12-20 
rectangular area operations, 12-28 
screen processing, 12-10 
split screen, 12-12 
windows, 12-13 
selecting character sets, 13-3 
sending data, 12-32, 12-34 
status lines, 12-13 
swap/copy/move, 12-31 
terminal management, 12-4 
VT keycodes 

ADDS mode, C-8 
TVI mode, C-6 
WYSE mode, C-6 
ASCII control functions 
color selection, 12-16 
ESC I 1 (lock cursor line on), 12-22 
ESC I 2 (lock cursor line off), 12-22 
ESC I attr (clear page), 12-19 
ESC " (lock keyboard), 12-5 
ESC #(lock keyboard), 12-5 
Esc $ (graphics mode on), 12-36 
Esc % (graphics mode off), 12-36 
ESC & (protect mode on), 12-20 
ESC ( (write-protect off), 12-20 
Esc ' (control print mode on), 12-35 
ESC ' (protect mode off), 12-20 
ESC / (read window, page, cursor), 12-24 
ESC ) (write-protect on), 12-20 
Esc * (clear page to NULs), 12-27 
E sc -I- (cl ear page to spaces), 12-27 
Esc , (clear page to protected spaces), 12-27 
Esc. char (clear page to character), 12-27 
ESC . cursor (set cursor), 12-21 
Esc 0 (clear all tabs), 12-26 
ESC 0 (EOL wrap off), 12-21 
ESC 0 spca (write-protect), 12-18 
Esc 1 (set tab stop), 12-26 
Esc 2 (clear tab stop), 12-26 
Esc 3 (clear all tabs), 12-26 
Esc 3 (control print mode on), 12-35 
Esc 4 (control print mode off), 12-35 
Esc 4 (send cursor line), 12-34 
ESC 5 (lock keyboard), 12-5 
Esc 5 (send page), 12-34 
ESC 6 (lock keyboard), 12-5 
Esc 6 (send cursor line), 12-34 
Esc 7 (send page), 12-34 
Esc 8 (mark block beginning), 12-34 
ESC 8 (received CRLF), 12-22 


ASCII control functions (cont'd) 

ESC ' 8 (screen display off), 12-10 
ESC 8 (smooth scroll on, TVI), 12-11 
Esc 9 (mark block ending), 12-34 
ESC 9 (received CR), 12-22 
ESC ' 9 (screen display on), 12-10 
ESC 9 (smooth scroll off, TVI), 12-11 
ESC ' : (80-column display), 12-11 
Esc : (clear page to NULs), 12-27 
ESC ' ; (132-column display), 12-11 
Esc ; (clear page to spaces), 12-27 
ESC <(keyclick off), 12-7 
ESC >(keyclick on), 12-7 
ESC ? (read cursor address), 12-24 
Esc @ (autoprint on), 12-35 
ESC @(num lock off), 12-6 
Esc @ (print formatted page), 12-35 
Esc A (autoprint off), 12-35 
Esc a (control print mode off), 12-35 
ESC ' a (editing status line on), 12-13 
ESC a iine R col C (address cursor), 12-24 
ESC \ area attr (assign display attribute), 
12-18 

ESC B (block mode on), 12-3 
ESC b (read cursor address), 12-24 
ESC b (reverse background), 12-10 
ESC ' b (standard status line on), 12-13 
ESC c (ASCI I key codes), 12-6 
ESC C (block mode off), 12-3 
ESC c (set local mode), 12-3 
ESC ' c (status line off), 12-13 
ESC c 0 (serial port parameters), 12-2 
ESC c 1 (set comm2 parameters), 12-2 
ESC c 2 (set comml receive), 12-2 
ESC c 3 (set comm2 receive), 12-3 
ESC c 4 (set comml transmit), 12-3 
ESC c 5 (set comm2 transmit), 12-3 
ESC c 6 Max (transmit speed), 12-3 
ESC c 7 Max (function keys), 12-3 
ESC c 8 hr min (set time of day), 12-5 
ESC c ; answer Ctrl/Y (answerback message), 
12-1 

ESC c <(send answerback), 12-1 
ESC c = (conceal answerback), 12-1 
Esc c ? bank (clear font bank), 13-4 
Esc c @bank charset (load font bank), 13-3 
Esc c A bank Pp bb...bb Ctrl-Y (define & load 
character), 13-5 

Esc c B bank (define primary char, set), 13-3 
Esc c C bank (define secondary char, set), 13-3 
Esc c D (select primary char, set), 13-3 
Esc c E (select secondary char, set), 13-3 
Escc F linecol char (fill rectangle), 12-30 
EsccF line~col char (fill rectangle), 12-30 
EsccG linecol (draw rectangle), 12-30 
Esc c G line - col (draw rectangle), 12-30 
Escc FI linecol char (fill rectangle), 12-30 
Escc FI line -col char (fill rectangle), 12-30 


Index-12 



ASCII control functions (cont'd) 

Esc c I char (clear column to character), 12-28 

EsccJ (delete cursor column), 12-27 

Esc c K (clear position to NU L), 12-28 

Esc c L (clear to EOL with NULs), 12-28 

Esc c M (insert column of NULs), 12-27 

Esc c N width height (draw rectangle), 12-30 

Esc c O (clear to EOL with spaces), 12-28 

Esc c P (clear foreground to spaces), 12-28 

Esc c Q (clear foreground to NULs), 12-27 

Esc c R (clear foreground to spaces), 12-28 

Esc c S (clear foreground to NULs), 12-28 

ESC cT (set default all modes), 12-5 

ESCc\ tone (select bell), 12-7 

ESC c U (clear all key definitions), 12-8 

ESC ' cursor (set cursor), 12-21 

ESC c V (save Set-Up modes), 12-4 

ESC c W (save Set-U p modes), 12-4 

ESC c X (power on reset), 12-5 

ESC c ] I ntensity (border display), 12-10 

Esc c ^ (swap, copy, move data), 12-30 

Esc d I (aux mode on), 12-35 

Esc d # (control print mode on), 12-35 

Esc d $ (bidirectional mode off), 12-35 

Esc d % (bidirectional mode on), 12-35 

Esc d & (begin print), 12-34 

ESC d ( (cursor drag off), 12-13 

Esc d ' (begin print), 12-34 

ESC d / (EOL wrap on), 12-21 

ESC d (normal background), 12-10 

ESC D (request attribute under cursor), 12-19 

ESC d ) (cursor drag on), 12-13 

ESC d * (autopage off), 12-21 

ESC d -E (autopage on), 12-21 

ESC d . (EOL wrap off), 12-21 

ESC D F (set full-duplex), 12-3 

ESC D H (set half-duplex), 12-3 

ESC d line R col C (address cursor), 12-24 

Esc d Sp (aux mode off), 12-35 

ESC d {(blank attribute), 12-16 

ESC d I (reverse on), 12-16 

Esce! (answerback on), 12-1 

Esc e " (page edit off), 12-27 

Esc e # (page edit on), 12-27 

ESC e $ (keyclick off), 12-7 

ESC e % (keyclick on), 12-7 

ESC e & (caps lock on), 12-6 

ESC e ( (set 24 data lines), 12-11 

ESC e ' (caps lock off), 12-6 

Esc E (insert line of spaces), 12-27 

ESC e - (key repeat on), 12-5 

ESC e (user line off), 12-17 

ESC e/ (width-change-clear on), 12-12 

ESC e ) (set 25 data lines), 12-11 

E SC e * (set 42 data I i nes), 12-11 

E SC e -F (set 43 data I i nes), 12- 11 

ESC e , (key repeat off), 12-5 

ESCe. (width-change-clear off), 12-12 


ASCII control functions (cont'd) 

ESC e 0 (char attribute mode off), 12-18 
ESC e 1 (char attribute mode on), 12-18 
ESC e 2 (page attribute mode on), 12-18 
ESC e 3 (line attribute mode on), 12-18 
ESC e 4 (received CR), 12-22 
ESC e 5 (received CRLF), 12-22 
ESC e 6 (ACK mode off), 12-1 
ESC e 7 (AC K mode on), 12-1 
ESC e 8 (assign serial ports), 12-1 
ESC e 9 (sl=comm2), 12-1 
ESC e > (character cell size), 12-11 
ESC e? (character cell size), 12-11 
ESC e A (num lock on), 12-6 
ESC e B (scroll lock off), 12-6 
ESC eC (scroll lock on), 12-6 
ESC eD (DEL mode off), 12-22 
ESC e E (DEL mode on), 12-22 
ESC e FI (ASCII key codes), 12-6 
ESC el (PC scan c^es), 12-6 
ESC eL (bell off), 12-7 
ESC e M (bell on), 12-7 
Esc e N (font loading off), 13-4 
Esc e O (font loading on), 13-4 
ESC e P (screen saver off), 12-10 
ESC e Q (screen saver on), 12-10 
ESC e R (ignore null characters), 12-1 
ESC e S (accept null characters), 12-2 
ESC e Sp (answerback off), 12-1 
ESC eT (lock key), 12-6 
ESC eU (lock key), 12-6 
ESC e V (lock key), 12-6 
ESC e I (intensity off), 12-16 
ESC e {(intensity on), 12-16 
ESC f (clear label line), 12-15 
ESC F (fill page H's), 12-12 
ESC F CR (clear computer message), 12-14 
ESC f CR (clear label line), 12-15 
ESC F message CR (display computer message), 
12-14 

ESC f text CR (display computer message), 
12-14 

ESC g (user line on), 12-17 

ESC G Attr (assign character attribute), 12-17 

ESC G Line4ttr (assign line attribute), 12-19 

ESC ' FI (lock cursor line on), 12-22 

ESC FI (PC scan codes), 12-6 

ESC h (user line off), 12-17 

Esc FI char (display character), 12-36 

Esc FI Ctrl-B (graphics mode on), 12-36 

Esc FI Ctrl-C (graphics mode off), 12-36 

ESC h page (address cursor), 12-24 

Esc I (back tab cursor), 12-26 

ESC ' I (lock cursor line off), 12-22 

Esc i (tab cursor), 12-26 

ESCJ (activate other window), 12-13 

ESC j (cursor up), 12-23 

ESCJ (display page), 12-12 
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ASCII control functions (cont'd) 

ESC 'J (set margin bell), 12-7 

ESC K (activate other window), 12-13 

Esc k (clear foreground to NULs), 12-27 

Esc K (clear to EOL with spaces), 12-28 

ESC K (display next page), 12-12 

Esc k (local edit on), 12-25 

Esc I (local edit off), 12-25 

Esc L (print page), 12-35 

Esc L (print page with time), 12-36 

Esc L (print unformatted page), 12-35 

ESC\ length (page size), 12-12 

ESC m (select terminal defaults), 12-5 

Esc M (send cursor character), 12-34 

ESC M (send terminal ID), 12-4 

ESC N (autoscroll off), 12-21 

ESC n (bell off), 12-7 

Esc N (page edit on), 12-27 

ESC n (screen display on), 12-10 

ESC N (screen display on), 12-10 

ESC 0 (autoscroll on), 12-21 

ESC o (bell on), 12-7 

Esc O (page edit off), 12-27 

ESC 0 (screen display off), 12-10 

ESC O (screen display off), 12-10 

ESC 0 (set margin bell), 12-7 

Esc P (print page to cursor), 12-35 

Esc p (print unformatted page), 12-35 

ESC - page line col (address cursor), 12-24 

Esc p char (define terminator), 12-36 

Esc q (insert mode on), 12-27 

Esc Q (insert space), 12-27 

Esc R (delete cursor line), 12-27 

Esc r (replace mode on), 12-27 

Esc s (send block), 12-34 

Esc S (send character in block), 12-34 

ESC ' Scroll (scroll type), 12-11 

ESC Sp (send terminal I D), 12-4 

ESC Sp 1 (set time of day), 12-5 

ESC Sp 2 (set time of day), 12-5 

ESCSpJ (num lock on), 12-6 

ESC Sp K (num lock off), 12-6 

ESC Sp L (caps lock on), 12-6 

ESC Sp M (caps lock off), 12-6 

ESC Sp N (scroll lock on), 12-6 

ESC Sp O (scroll lock off), 12-6 

Esc t (clear to EOL with NU Ls), 12-28 

Esc T (clear to EOL with spaces), 12-28 

ESC u (monitor mode off), 12-1 

ESC U (monitor mode on), 12-1 

ESC V I (set enhanced mode), 12-4 

ESC V " (set WYSE 50+ personality), 12-4 

ESC V #(set TVI 910 personality), 12-4 

ESC V $ (set TVI 925 personality), 12-4 

ESC V % (set ADDS personality), 12-4 

ESC V ( (set TVI 950 personality), 12-4 

ESC V (autopage on), 12-21 

Esc V (clear column to spaces), 12-28 


ASCII control functions (cont'd) 

ESC V 4 (set WYSE 160/60 personality), 12-4 

ESC V 5 (set WYSE 160/60 PCTerm), 12-4 

ESC V 6 (set VT52 personality), 12-4 

ESC V ; (set VTIOO personality), 12-4 

ESC V < (set VT520, 7-bit), 12-4 

ESC V =(set VT520, 8-bit), 12-4 

ESC V Sp (enhanced mode off), 12-4 

ESC w (autopage off), 12-21 

Esc W (delete cursor character), 12-27 

ESC w ' (read page number), 12-24 

ESC w ' (read page number), 12-24 

ESC w , (read page number), 12-24 

ESC w . (read page number), 12-24 

ESC w @page line col (address cursor), 12-24 

ESC w B (display page), 12-12 

ESC w C (display next page), 12-12 

ESC w E (roll window up), 12-13 

ESC w F (roll window down), 12-13 

ESC - win/ page line col (address cursor), 

12-24 

ESC w length (page size), 12-12 
E SC w page (di spl ay page), 12-12 
ESC ' wpca (write-protect), 12-18 
ESC X (monitor mode off), 12-1 
ESC X 0 (redefine screen), 12-13 
ESC X 1 line (horiz split screen), 12-13 
ESC X 3 line (horiz split screen), 12-13 
ESC X ©(redefine screen), 12-13 
ESC X A line (split screen), 12-13 
ESCxC line (horiz split screen), 12-13 
Escxdimtr cl c2 (define delimiters), 12-33 
ESC X P (lower horiz split), 12-13 
ESC X R (raise horiz split), 12-13 
ESC Y (address cursor), 12-24 
Esc y (clear page to NU Ls from cursor), 12-27 
Esc Y (clear page to spaces from cursor), 12-27 
ESC z ( CR (clear labd line), 12-15 
Esc z (insert mode on), 12-27 
ESC z ) CR (clear shifted label line), 12-15 
ESC z ) text CR (display computer message), 
12-14 

ESC z DEL (disable label line), 12-15 
ESC Z dir key DEL (clear key definition), 12-8 
ESC Zdir keyseq DEL (program key direction), 
12-7 

ESC z field CR (display F key label), 12-14 
ESC z Fke/ DEL (clear key definition), 12-8 
ESC z Fkey seq DEL (program function keys), 
12-7 

ESC Z ~ Key (inquire key direction), 12-8 
ESC [ (request key status), 12-6 
ESC [ line (address cursor), 12-24 
ESC ] (activate upper window), 12-13 
ESC ] answer Ctrl/M (answerback message), 
12-1 

ESC ] Col (address cursor), 12-24 
ESC ^ (set 25 data lines), 12-11 
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ASCII control functions (cont'd) 

ESC ^0 (normal background), 12-10 
ESC ^ 1 (reverse background), 12-10 
ESC _ (set 43 data lines), 12-11 
ESC _ Col (address cursor), 12-24 
ESC {(cursor home), 12-24 
ESC {(set half-duplex), 12-3 
ESC {baud stop parity word (serial port 
parameters), 12-2 

ESC I FkQ/ dir seq Ctrl-Y (program key 
direction), 12-8 

ESC {(activate lower window), 12-13 
ESC }(set full-duplex), 12-3 
ESC {baud stop parity word (serial port 
parameters), 12-2 
ESC ~ I (set enhanced mode), 12-4 
ESC (set WYSE 50-1- personality), 12-4 
ESC ~# (set TVI 910 personality), 12-4 
ESC ~$ (set TVI 925 personality), 12-4 
ESC ~% (set ADDS personality), 12-4 
ESC ~( (set TVI 950 personality), 12-4 
ESC ~(EOL wrap on), 12-21 
ESC ~4 (set WYSE 160/60 personality), 12-4 
ESC ~5 (set WYSE 160/60 PCTerm), 12-4 
ESC ~6 (set VT52 personality), 12-4 
ESC (set VTIOO personality), 12-4 
ESC ~ < (set VT520, 7-bit), 12-4 
ESC ~ = (set VT520, 8-bit), 12-4 
ESC ~Sp (enhanced mode off), 12-4 
Assign colors, 2-28 
Audible attributes 

control functions, 4-18 
Austrian 

PC keyboard, B-3 
VT keyboard. A- 2 
Auto 

answerback, 2-50 
repeat rate, 2-43 
resize, 2-20 
wrap, 2-23 

Automatic font loading, 13-4 
Autorepeating keys, 5-19 
Autowrapping text, 5-25 

B 


Banks, 13-3 

Banner message, 2-11, 3-1 
power on, 2-3 
Baud rate 
menu, 2-48 
receive speed, 2-48 
Belgian 

PC keyboard, B-4 
VT keyboard. A- 3 
Bell 

margin, 2-42 
visible, 2-43 


Bell (cont'd) 

warning, 2-25, 2-42 
7-bit and 8-bit environments, 4-10 

7- bit ASCI I code table, 4-15 

8- bit ASCI I code table, 4-15 

7-bit code extension technique, 4-9 

7-bit N RCS character sets, 7-2 

Blinking, 5-201 

Bold and blink style, 2-32 

Bold display, 5-201 

Break key, 9-15 

British/U.K. 

PC keyboard, B-5 
VT keyboard, A-4 


c 

CO control characters, 4-1, 4-15 
Cl control characters, 4-1, 4-9, 4-15 
Calculator, 2-11 
feature, 3-1 

enabling, 3-2 
Canadian 
English 

PC keyboard, B-6 
VT keyboard, A-4 
F rench 

PC keyboard, B-7 
VT keyboard. A- 5 
CAN character, 4-9 
Carrier detect, 9-6 
Character 
delete, 7-3 
NULL, 7-3 
space, 7-3 

Character attributes, 5-201 
Character encoding, 4-15 
Characters 

ASCII graphic, 12-36 
Character set codes, 5-198 
Character sets, 2-11, 7-1 

ASCII control functions, 13-1 
ASCI I emulation mode, 3-7 
7-bit N RCS, 2-34,7-2 
control characters, 7-3 
default 

PC, 2-34 
VT, 2-34 
designing, 7-6 
downloaded, 7-5 
downloading, 7-13 
mappings 

ANSI, 7-4 
PCTerm mode, 7-5 
PCTerm mode, 7-2, 7-4 
printer, 2-55 

DEC/ISO, 2-56 
PC, 2-56 
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Character sets (cont'd) 

SCO Console mode, 7-5 
selecting, 7-5 
ANSI, 7-4 
designating, 5-197 
for ProPrinter, 5-143 
H ebrew encodi ng mode, 5-57 
locking shifts (LS), 5-187 
mapping, 5-187, 5-199, 5-205 
overview, 5-197 
PCTerm mode, 7-4 
SCO Console mode, 7-5 
single shifts (SS), 5-205 
user-preferred supplemental sets, 5-24 
show, 3-1, 3-7 
soft, 7-5 
structure, 7-3 
support, 1-4 
VT mode, 7-1, 7-4 
Clear 

communications, 2-9, 9-14, 10-7 
display, 2-9 
on change, 2-22 
printer, 10-7 
Clock, 2-11 

feature, 3-1, 3-5 
Code pages 
defined, 7-1 

Coding conventions, 4-10 
Color 

assigning, 2-28 
selection 

control functions, 4-18 

Colors 

alternate text, 2-30 
ASCII color mode, 2-32 
bold and blink style, 2-32 
defining, 2-31 
erase, 2-32 
intensity, 2-33 
mode, 2-32 

reverse and blank, 2-33 
Color table request/report/restore (DECCTR), 
4-19 
Columns 

per page, 2-22 
Communications 
ASCII 

answerback message, 12-1 
monitor mode, 12-1 
serial port, 12-2 
serial port control, 12-1 
break, 9-15 
carrier detect, 9-6 
clear, 9-14 
clear printer, 10-7 
control functions, 4-39 
CTS, 9-4 


Communications (cont'd) 
data link layer, 9-9 
disconnect delay, 2-52 
DSR, 9-5, 9-12 
DTR, 9-5, 9-12 
features, 1-1 
features affected by, 9-13 
features to control functions, 2-45 
flow control, 9-10 

PCTerm mode, 11-3 
half-duplex, 2-50, 9-7 
line disconnect, 9-14 
menu, 2-45 
MMJ port 

signals, 9-3 
modem 

disconnect, 9-5 
high speed, 2-53 
low speed, 2-53 
offline, 9-6 
supported types, 9-7 
no flow control , 9- 11 
parity, 2-47 
25-pin ports, 9-1, 9-2 
signals, 9-2 
recei ve buffer, 9- 10 
receive speed, 2-48 
RLSD, 9-6 
RTS, 9-4 
RXD, 9-4 
select 

DECSCP, 4-39 
SPDI, 9-6 
SPDS, 9-7 
stop bits, 2-47 
transmit speed, 2-48 
two-way, 2-57 
TXD, 9-4 
word size, 2-47 
XOFF/XON, 9-11 
XPC flow control, 9-11 
Compose, 8-2 
Context sensitivity, 2-3 
Control 

ANSI functions 
defined, 4-1 
characters, 7-3 
functions, 5-1 
ANSI 

audible attributes, 4-18 
color selection, 4-18 
communications, 4-39 
editing, 4-21 

graphic character sets, 4-25 
keyboard processing, 4-27 
printer, 4-33 
reports, 4-42 
sessions, 4-16 
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Control 

functions 

ANSI (cont'd) 

terminal management, 4-34 
terminal synchronization, 4-41 
text processing, 4-22 
visual attributes, 4-20 
terminal management 
defined, 4-15 
sequences, 5-1 
Control characters 
ANSI, 4-1 to 4-4 

7- bit, 4-1 

8- bit, 4-3 

7-bit and 8-bit equivalents, 4-4 
CO, 4-15 
Cl, 4-15 

control one (Cl), 4-3 to 4-4, 4-5, 4-9, 4-10 
control zero (CO), 4-1 to 4-3, 4-5, 4-10 
displaying, 4-11 to 4-15 
in control functions, 4-9 
showing, 2-24 
Control codes, 8-28 

for Set-Up functions, 2-61 
Control functions 
ASCII, 11-1 
control characters, 4-9 
control sequence format, 4-6 
device control string format, 4-8 
escape sequence format, 4-6 
general format, 4-5 
interrupting, 4-9 
numeric parameters, 4-7 
overview, 4-5 to 4-9 
selective parameters, 4-7 
VT52 mode, 4-45 
Control sequences, format of, 4-6 
Conventions, iv 
Copy 

direction, 2-23 
key default, 2-38 
settings from menu, 2-17 
Copy and paste, 3-8 
limits, 3-8 
Correcting mistakes 

Define Key Editor, 2-40 
Creating new keyboard key output, 2-40 
CRT 

saver, 2-24 
CSI character, 4-6 
CTS, 9-4 
Cursor 
control 

ASCI I control functions, 12-21 
coupling 

page, 5-80 
vertical, 2-22, 5-170 
display, 2-22 


Cursor (cont'd) 
invisible, 5-157 
key codes 

SCO Console mode, 6-6 
moving on the page, 5-7 
right-to-left mode, 5-93 
to protected area, 11-4 
Czech 

PC keyboard, B-8 
VT keyboard. A- 6 

P 

Danish 

PC keyboard, B-9 
VT keyboard. A- 7 
Data iink layer, 9-9 
Data processing 
keys, 2-43 
DCS character, 4-8 
DEC-423 port error, 2-3 
DEC ANSI 

print mode, 10-4 
with I BM ProPrinter, 10-6 
DECDLD 

down-line loading, 7-5 
DECSCL, 2-33 
Default 

character set 
PC, 2-34 
VT, 2-34 
parameters, 2-2 
Set-Up modes, 2-61 
Define colors, 2-31 
Define Key Editor, 2-37 
copy of key default, 2-38 
correcting mistakes, 2-40 
Delay 

disconnect, 2-52 

Designating character sets, 5-197 
Desktop 
features 

banner message, 3-1 
calculator, 2-11, 3-1, 3-2 
clock, 2-11, 3-1, 3-5 
show character sets, 2-11,3-1,3-7 
productivity 

features, 1-4 

Device 

attributes, 5-12, 5-104 
status reports, 5- 173 to 5- 179 
Device control 
strings, 4-8 
Diacritical marks 
PC keyboards, B-1 
VT keyboard, A-1 
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Dim menu items, 2-3 
Dim video, 2-3 
Disconnect delay, 2-52 
Display 
attribute 

control functions, 12-17 
capabilities, 1-3 
menu, 2-19 

Display CO controls as PC characters (SCO) 
(SCODPCC), 4-27 

Displaying control characters, 4-11 to 4-15 
Display menu 

control functions, 2-19 
Down-line loading 
allocation, 5-47 
character sets, 7-5, 7-13 
DECDLD, 7-5 
DRCS 

defined, 1-6 
DSR, 9-5 
DTR, 2-49, 9-5 
DTR/DSR, 10-2 

flow control, 2-48, 2-49, 9-12 
printer, 2-57 
threshold, 2-49 

Duplex 
half, 2-50 
Dutch 

PC keyboard, B-10 
VT keyboard. A- 8 


E 

Echo, local, 2-50 
Editing 

ASCI I control functions, 12-25 
character protection attribute, 5-121, 5-131 
control functions, 4-21 
delete 

character, 5-13 
column, 5-37 
line, 5-172 
erase 

character, 5-179 
in display, 5-180 
in line, 5-180 
i nsert 

character, 5-183 
column, 5-59 
line, 5-184 
keypad key codes 

SCO Console mode, 6-6 
selective erase in display, 5-129 
El A communications 
See Communications 


Embedded emulation mode, 12-15 
Emulation 
mode, 2-33 
Emulations 
ASCII, 11-1 
Energy saver, 2-24 
Enhanced mode, 11-2 
E nteri ng Set-U p, 2- 1 
Erase color, 2-32 
Erasing data 

ASCII control functions, 12-28 
Ergonomics, 1-4 
Error 

character, 4-2 
correcting U DK, 2-40 
E rror messages 

DEC-423 port error, 2-3 
keyboard error, 2-3 
NVR error, 2-3 
parallel port error, 2-3 
ROM cartridge error, 2-3 
RS-232 port data error, 2-3 
self-test, 2-3 

Escape sequences, format of, 4-6 
VT52 mode, 4-45 
ESC character, 4-6, 4-9 
Exit Set-Up, 2-9 


F 

Features 

affected by communications, 9-13 
printer port, 10-1 
Final character 
ANSI index, E-1 
Finnish 

PC keyboard, B-11 
VT keyboard, A-9 
Flemish 

VT keyboard. A- 10 
Flow control, 9-10 
printer, 10-1 
threshold, 2-49 
Font 

designing, 13-5 
loading, 13-4 
sizes, 1-4 

F ramed wi ndows, 2-26 
F rench 

PC keyboard, B-12 
VT keyboard. A- 3 
F rench-Canadian 
PC keyboard, B-7 
VT keyboard. A- 5 
Full-duplex 
mode, 9- 1 
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Function keys 
codes 

SCO Console mode, 6-2 
rate limit, 2-49 


G 

German 

PC keyboard, B-3 
VT keyboard. A- 2 
Glossary, Glossary-1 
Graphic 

character sets, 7-1 
7-bit NRCS, 7-2 
control characters, 7-3 
mappings 

ANSI, 7-4 
PCTerm mode, 7-5 
PCTerm mode, 7-2, 7-4 
selecting 

ANSI, 7-4 
PCTerm mode, 7-4 
SCO Console mode, 7-5 
soft, 7-5 
structure, 7-3 
VT mode, 7-1, 7-4 
Graphic character sets 
control functions, 4-25 
Greek 

PC keyboard, B-13 
VT keyboard. A- 11 
Greek/N-A keyboard 
mapping, 5-74 


H 

Half-duplex 

communications, 2-50 
mode, 9- 1 
signals, 9-7 

H ardware flow control , 1- 1 
Hebrew 

PC keyboard, B-14 
VT keyboard. A- 12 
Hebrew/N-A keyboard 
mapping, 5-58 

Hidden emulation mode, 12-15 
Hungarian 

PC keyboard, B-15 
VT keyboard. A- 13 


I 

IBM ProPrinter 
mode, 10-5 
with DEC ANSI, 10-6 


Icon name, 2-14 
ID to host, 2-34 
Ignore missing keyboard, 2-44 
Ignore null characters, 2-50 
Inserting and deleting data, 5-183, 5-185, 5-191, 
5-195 

I nsert/repi ace mode, 5- 185 
In-use table, 5-197 
I nvisible attribute, 5-201 
Italian 

PC keyboard, B-16 
VT keyboard. A- 14 


K 

Keyboard 

arrow keys, 5-32 
ASCII 

local functions 

PC scancode mode, C-11 
processing, 12-5 
program key direction, 12-8 
redefinable keys, 12-9 
terminal, 11-3 
autorepeating keys, 5-19 
autowrap mode, 5-25 
control codesand keystrokes, 8-28 
control functions, 2-36 
enabling local functions, 5-51 
encoding menu item, 2-43 
error, 2-3 

extended keyboard report, 5-49 
features, 1-2, 1-3 
<x] function, 5-26 
"hot" keys. Glossary- 2 
indicator line, 2-6 
language for Set-Up, 2-37 
layouts 

PC keyboards, B-2 
VT keyboards, A-1 
I i ne feed/new I i ne mode, 5- 186 
local -function key control, 5-70 
local functions 

ASCI I code mode, C-10 
locking keyboard, 5-185 
menu, 2-36 

numeric keypad, 5-67, 5-75 
PC 

Austrian, B-3 
Belgian, B-4 
British/U.K., B-5 
Canadian-English, B-6 
Canadian-French, B-7 
Czech, B-8 
Danish, B-9 
Dutch, B-10 
Finnish, B-11 
French, B-12 
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Keyboard 
PC (cont'd) 

German, B-3 
Greek, B-13 
Hebrew, B-14 
Hungarian, B-15 
Italian, B-16 
Latin American, B-17 
North American, B-6 
Norwegian, B-18 
Polish, B-19 
Portuguese, B-20 
Romanian, B-21 
Russian, B-22 
SCS, B-23 
Slovak, B-24 
Spanish, B-25 
Swedish, B-26 
Swiss-French, B-27 
Swiss-German, B-28 
Turkish, B-29 
PC legend data, B-2 
processing control functions, 4-27 
quick start summary, 3-8 
saving key definitions, 2-42 
scan code, defined. Glossary- 2 
select modifier key reporting, 5-139 
typewriter or data processing keys, 5-65 
unlocking keyboard, 5-185 
user-defined keys, 5-163 
VT 

Austrian, A-2 
Belgian, A-3 
British/U.K., A-4 
Canadian, A-4 
Canadian-French, A-5 
Czech, A- 6 
Danish, A-7 
Dutch, A-8 
Finnish, A-9 
Flemish, A-10 
French, A-3 
German, A-2 
Greek, A- 11 
H ebrew. A- 12 
Hungarian, A-13 
Italian, A-14 
North American, A-4 
Norwegian, A- 15 
Polish, A-16 
Portuguese, A- 17 
Romanian, A- 18 
Russian, A-19 
SCS, A-20 
Slovak, A- 21 
Spanish, A-22 
Swedish, A-23 
Swiss-French, A-24 


Keyboard 
VT (cont'd) 

Swiss-German, A- 25 
Turkish-F, A-26 
Turkish-Q, A-27 
VT legend data, A-1 
VT vs. PC, 1-2, 8-1 
Keyboard control functions, 5-163 
Keyboard mapping 
Greek/N-A, 5-74 
Hebrew/N-A, 5-58 
Keyclick, 2-42 
Key codes 
PC keyboard 

ADDS mode, C-4 
TVI mode, C-1 
WYSE mode, C-1 
VT keyboard 

ADDS mode, C-8 
TVI mode, C-6 
WYSE mode, C-6 
Key editor, 2-37 
Keypad mode 

application, 2-44 
Keys 

application cursor, 2-43 
data processing, 2-43 

L 

Language 
Set-Up, 2-2 
Language, Set-Up, 2-37 
Latin American 

PC keyboard, B-17 
Lines 

per page, 2-20 
per screen, 2-20 
Local 

controller mode, 2-8 
echo, 2-8, 2-50 
Function keys 

SCO Console mode, 6-2 
mode, 2-8 
Lock 

caps, 2-42 
keyboard, 5-185 
key definitions, 2-42 
user preferences, 2-23 
Locking-shift (LS) control functions, 5-187 

M 

M aero commands, 5-45 
defining, 5-45 
Main keypad key codes 
SCO Console mode, 6-3 
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Main menu, 2-8 
Mapping character sets, 5-199 
locking shifts, 5-187 
single shifts, 5-205 
Margins 

left and right, 5-137 
top and bottom, 5- 149 
Mistake 

correcting using define key editor, 2-40 
MMJ port 
signals, 9-3 
Mode description, 4-37 
Model differences, 1-1 
Modem 

control mode 
reset, 5-73 
set, 5-73 

disconnect delay, 2-52 
features to control functions, 2-45 
high speed, 2-53 
low speed, 2-53 
menu, 2-52 
supported, 9-7 
M ode setti ngs, 4- 36, 5- 195 
MPRII, 1-1, Glossary- 3 
Multiple sessions 

enabling and controlling configuration, 2-12 

management, 2- 13 

pages, 2- 14 

reset, 2- 18 

selection, 2-14 

session name, 2-14 

setting up, 2-11 

updating, 2-17 

using a terminal server with TD/SMP, 2-12 
opening another session, 2-12 
restoring an interrupted session, 2-13 
using SSU Host software, 2-12 

N 

New line mode, 2-23 
North American 
PC keyboard, B-6 
VT keyboard. A- 4 
Norwegian 

PC keyboard, B-18 
VT keyboard. A- 15 
NULL characters, 2-50 
Numeric keypad, 5-67 
Numeric parameters, 4-7 
Num lock LED, 2-7,5-86,8-8 
NVR error, 2-3 


o 

On-line feature, 2-8 

Origin for page addressing, 5-77 

Overscan, 2-25 

P 

Page 

coupling, 2-23 
edit 

ASCII control functions, 12-27 
memory 

ASCII, 12-12 

controlling the page format, 5-72 
left and right margins, 5-137 
left right margin mode, 5-72 
I i nes per page, 5- 136 
moving to a new page, 5-193 
80 or 132 columns, 5-34, 5-125 
page origin, 5-77 
top and bottom margins, 5-149 
Panning, 5-200, 5-207 
Parallel port 
error, 2-3 
Parity 

communication, 2-47 
Paste and copy, 3-8 
limits, 3-8 
PC keyboard 
Austrian, B-3 
Belgian, B-4 
British/U.K., B-5 
Canadian-English, B-6 
Canadian-French, B-7 
Czech, B-8 
Danish, B-9 
Dutch, B-10 
Finnish, B-11 
French, B-12 
German, B-3 
Greek, B-13 
Hebrew, B-14 
Hungarian, B-15 
Italian, B-16 
Latin American, B-17 
legend data, B-2 
North American, B-6 
Norwegian, B-18 
Polish, B-19 
Portuguese, B-20 
Romanian, B-21 
Russian, B-22 
scan codes, 8-23 
SCS, B-23 
Slovak, B-24 
Spanish, B-25 
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PC keybcard (cont'd) 

Swedish, B-26 
Swiss-French, B-27 
Swiss-German, B-28 
Turkish, B-29 
PCTerm 

graphic character sets, 7-2 
mode 

communications flow control, 11-3 
on US keyboard, 13-1 
scan codes 

EPC keyboards, 8-23 
VT keyboards, 8-27 
selecting character sets, 7-4 
25-pin port, 9-1, 9-2 
signals, 9-2 
Polish 

PC keyboard, B-19 
VT keyboard. A- 16 
Portuguese 

PC keyboard, B-20 
VT keyboard. A- 17 
Power-on 

banner message, 2-3, 2-11 
Presentation state reports, 5-116 
Print 
data 

transmitting, 10-4 
modes 

affecting print operations, 10-3 
operations, 10-4 
ASCII, 12-33 

Printer 

aborting operations, 10-7 
character sets, 2-55 
DEC/ISO, 2-56 
PC, 2-56 

control functions, 4-33 
controller mode, 10-4 
data transmission, 10-5 
features to control functions, 2-55 
flashes on screen, 10-7 
ignore null characters, 2-50 
menu, 2-54 
parity, 2-58 
port 

control functions, 5-83 
DSR/DTR, 10-2 
features, 1-3, 10-1 
flow control, 10-1,10-3 
parallel, 10-2 
signals, 10-2 
select, 2-54 
serial, 10-1 
print 

extent, 2-56 
mode, 2-54 
speed, 2-56 


Printer 

print (cont'd) 

terminator, 2-56 
receive flow control, 2-57 
receive speed, 2-48 
same as receive, 2-58 
stalls, 10-7 
stop bits, 2-47, 2-58 
suspending operations, 10-7 
transmit flow control, 2-57 
transmit speed, 2-48 
type, 2-55 
word size, 2-57 

Printer port control functions, 5-83 
Printing 
data 

ASCI I control functions, 12-34 
form feeds, 5-83 

full screen or scrolling region, 5-83 
ProPr inter 

enter mode, 5-62 
exit mode, 5-62 
selecting 

character set, 5-143 
code pages, 5- 143 
pri nter type, 5- 144 
Protecting data 

ASCII control functions, 12-20 
description, 11-3 

R 

Recall 

key definitions, 2-42 
Receive 
buffer 

communications, 9-10 
flow control, 2-49 
Receive speed, 2-48 
Rectangular area operations 

changing character attributes, 5-90 to 5-91 
copying, 5-35 
defined, 12-28 
erasing, 5-52, 5-132 
filling, 5-55 
Redefining keys 
ASCII, 12-9 
Repeat keys, 2-43 
Reports 

control functions, 4-42 
cursor information report, 5-30 
cursor position report, 5-173 
data integrity report, 5-174 
extended cursor position report, 5-174 
macro space report, 5- 176 
memory checksum, 5-177 
operating status, 5-177 
primary device attributes (DAI), 5-9 
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Reports (cont'd) 

printer port, 5-178 
report mode, 5-98 
report selection or setting, 5-102 
request mode, 5-108 
reset mode, 5-195 
restore presentation state, 5-116 
restore terminal state, 5-117 
color table, 5-118 

secondary device attributes (DA2), 5-11 
set mode, 5-206 
tab stop report, 5- 157 
terminal state, 5-160 

color table report, 5-161 
terminal unit ID, 5-104 
tertiary device attributes (DAB), 5-12 
user-defined keys, 5-179 
Resetti ng 

modem control mode, 5-73 

session, 2-10 

terminal 

secure reset, 5-144 
soft reset, 2-10 
Resetti ng the termi nal , 5- 207 
clearing tabs, 5-207 
reset to initial state, 5-194 
secure reset confirmation, 5-146 
Restore 

factory defaults, 2-10,2-18 
settings, 2-9 
for all, 2-16 

Restoring an interrupted session, 2-13 
Reverse and blank attributes, 2-33 
Reverse vi deo, 5- 201 
Review iines of text, 2-21 
Review previous lines, 2-21 
buffer, 2-21 
Right-to-left mode 
cursor, 5-93 
Rl —Reverse index, 4-4 
RLSD, 9-6 
Romanian 

PC keyboard, B-21 
VT keyboard. A- 18 
ROM cartridge 
error, 2-3 

RS-232 port data error, 2-3 

RTS, 9-4 

Russian 

PC keyboard, B-22 
VT keyboard. A- 19 
RXD, 9-4 


s 

Save 

key definitions, 2-42 
settings, 2-9 
for all, 2-16 
Scan codes 

sent in PCTerm mode 
EPC keyboards, 8-23 
VT keyboards, 8-27 
SCO Console 

cursor key codes, 6-6 
editing keypad key codes, 6-6 
emulation, 6-1 
emulation mode, 5-159 
function key 
codes, 6-2 

local function keys, 6-2 
main keypad key codes, 6-3 
scancodes, 5-81 

SCODFK (define function key), 6-7 
SCODPCC (display PC characters), 6-8 
SCORC (restore saved cursor position), 6-9 
SCOSC (save cursor position), 6-9 
selecting character sets, 7-5 
with ASCI I keycodes, 6-1 
with Scancode keycodes, 6-1 
SCO control sequences 
by Control Function 
CSI s (SCOSC), 6-9 
CSI u (SCORC), 6-9 
ESC 0 Fn String (SCODFK), 6-7 
ESC XX (SCODPCC), 6-8 
by Mnemonic 

SCODFK (define function key), 6-7 
SCODPCC (display PC characters ), 6-8 
SCORC (restore saved cursor position), 

6-9 

SCOSC (save current cursor position), 6-9 
by Name 

Define function key (SCODFK), 6-7 
Display PC characters (SCODPCC), 6-8 
Restore saved cursor position (SCORC), 

6-9 

Save current cursor position (SCOSC), 6-9 

Screen 

alignment, 2-27 
background, 2-22 

display control functions, 5-147 to 5-148 
processi ng 

ASCII, 12-10 
saver, 2-24 
Scrolling 
jump, 2-22 
mode, 2-22 
rate, 2-22 
smooth, 2-22 
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scs 

PC keyboard, B-23 
VT keyboard, A- 20 
Select 

color mode, 2-32 
Selecting 

character sets 

ASCI I control functions, 13-3 
Selective parameters, 4-7 
Self-test 

error messages, 2-3 
Sending data 
ASCII, 12-32 

ASCI I control functions, 12-34 
Session 

menu, 2-13 
Sessions, 1-6 

control functions, 4-16 
management, 4- 16 
multiple, 2-11 

enabling and controlling configuration, 

2-12 

management, 2- 13 
pages, 2-14 
selection, 2-14 

using a terminal server with TD/SMP, 

2-12 

opening another session, 2-12 
restoring an interrupted session, 2-13 
using SSU Host software, 2-12 
reset, 2- 18 
session name, 2-14 
switching, 3-8 
updating, 2-17 

Setti ng modem control mode, 5-73 
Set-Up, 2-1 

actions menu, 2-7, 2-9 
alternate text colors, 2-30 
ASCII color mode, 2-32 
ASCI I emulation menu, 2-35 
assign colors, 2-28 
auto repeat rate, 2-43 
auto resize, 2-20 
auto wrap, 2-23 
banner message, 2-11 
7-bit NRCS, 2-34 
bold and blink style, 2-32 
calculator, 2-11 
caps lock, 2-42 
clear communications, 2-9 
clear display, 2-9 
clock, 2-11 

columns per page, 2-22 
communications 

auto answerback, 2-50 
F key rate limit, 2-49 
half-duplex, 2-50 
ignore null characters, 2-50 


Set-U p 

communications (cont'd) 
local echo, 2-50 
modem menu, 2-52 
receive flow control, 2-49 
receive speed, 2-48 
select sessions, 2-46 
stop bits, 2-47 
transmit flow control, 2-48 
transmit rate limit, 2-49 
transmit speed, 2-48 
word size, 2-47 
communications menu, 2-45 
context sensitivity, 2-3 
control codes to set features, 2-61 
copy settings from menu, 2-17 
CRT saver, 2-24 
cursor coupling 
vertical, 2-22 
cursor display, 2-22 
default character set 
PC, 2-34 
VT, 2-34 
defaults, 2-61 
define colors, 2-31 
define key editor, 2-37 
copy key default, 2-38 
correcting a mistake, 2-40 
creating a new function, 2-39 
creating a new key definition, 
user-defined keys, 2-41 
desktop features 

banner message, 3-1 
calculator, 3-1, 3-2 
clock, 3-1, 3-5 
show character sets, 3-1, 3-7 
dim menu items, 2-3 
display menu, 2-19 
effects of enteri ng, 2-2 
emulation mode, 2-33 
energy saver, 2-24 
entering, 2-1 
erase color, 2-32 
exiting, 2-9 
framed windows, 2-25 
keyboard encoding, 2-43 
keyboard language, 2-37 
keyboard menu, 2-36 
keyclick, 2-42 
languages, 2-2 
I i nes per page, 2-20 
lines per screen, 2-20 
lock key definitions, 2-42 
lockout, 2-1 

lock user preferences, 2-23 
main menu, 2-7, 2-8 
margin bell, 2-42 
modem 


:-40 
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Set-U p 

modem (cont'd) 

disconnect delay, 2-52 
enable modem control, 2-52 
speed, 2-53 
modem menu, 2-52 
mu I ti pi e sessi ons, 2- 11 
management, 2- 13 
pages, 2-14 
reset, 2-18 
selection, 2-14 
session name, 2-14 
updating, 2-17 

using a terminal server with TD/SMP, 

2-12 

opening another session, 2-12 
restoring an interrupted session, 2-13 
using SSU Host software, 2-12 
new line mode, 2-23 
page coupling, 2-23 
power-on settings, 2-2 
pri nter 

character sets, 2-55 
flow control, 2-57 
ignore null characters, 2-50 
mode, 2-54 
parity, 2-58 
port select, 2-54 
print extent, 2-56 
print terminator, 2-56 
speed, 2-56 
stop bits, 2-58 
type, 2-55 
word size, 2-57 
printer menu, 2-54 
recall key definitions, 2-42 
reset this session, 2-10 
resetting and restoring defaults, 2-18 
restore factory defaults, 2-10,2-18 
restore setti ngs, 2-9 
restore setti ngs for all, 2- 16 
reverse and blank, 2-33 
review previous lines, 2-21 
save key definitions, 2-42 
save setti ngs, 2-9 
save setti ngs for al 1 , 2- 16 
screen background, 2-22 
scrolling, 2-22 
select color mode, 2-32 
session menu, 2-13 
show character sets, 2- 11 
show control characters, 2-24 
soft character sets, 2- 16 
status messages, 2-5 
summary line, 2-5 
tabs, 2-58 

terminal I D to host, 2-34 
terminal type, 2-33 


Set-U p (cont'd) 

transmit 7-bit controls, 2-34 
warning bell, 2-25,2-42 
writing direction, 2-23 
zero symbol, 2-23 
Show 

character sets, 2-11 
control characters, 2-24, 4-11 
CO control characters, 4-15 
Cl control characters, 4-15 
Single-shift (SS) commands, 5-205 
Slovak 

PC keyboard, B-24 
VT keyboard. A- 21 
Soft character set 
clearing, 7-16 
example, 7-15 

Soft character sets, 7-5 to 7-16 
coding, 7-9 
designating, 7-14 
designing, 7-6 
downloading, 7-13 
Soft key mappi ng, Glossary-3 
Soft terminal reset, 2-10 
Software flow control, 1-1 
Sound 

notes aval I abl e, 2- 60 
types of, 2-59 
Spanish 

PC keyboard, B-25 
VT keyboard. A- 22 
SPDI, 9-6 
SPDS, 9-7 
Split screen, 12-12 
Status 

display, 2-22 
lines 

ASCII control functions, 12-13 
messages, 2-5 
Sticky keys, 2-6 

See Accessibility aids 
Stop bits, 2-47 
SU B character, 4-9 
Supplemental character sets 

See User-preferred supplemental character sets 
Suspending 

printer operations, 10-7 
Swedish 

PC keyboard, B-26 
VT keyboard. A- 23 
Swiss 
F rench 

PC keyboard, B-27 
VT keyboard. A- 24 
German 

PC keyboard, B-28 
VT keyboard. A- 25 
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T 

Tabs 

dialog box, 2-59 
setting, 2-58 
Tabulation 

ASCI I control functions, 12-26 
Terminal 
ID, 1-6 

ID to host, 2-34 
management 
ASCII, 12-4 
type menu, 2-33 
Terminal management 
control functions, 4-34 
defined, 4-15 

Terminal state reports, 5-117 
color table, 5-118 
Terminal synchronization 
control functions, 4-41 
Testing the terminal 

screen alignment pattern, 5-17 
Text 

capabiiities, 1-3 
processing, 4-22 
Transmit 

7-bit controls, 2-34 
flow control, 2-48 
rate limit, 2-49 
speed, 2-48 

Transmitting print data, 10-4 
Turkish-F 

VT keyboard. A- 26 
Turkish-Q 

PC keyboard, B-29 
VT keyboard. A- 27 
Two-way communications, 2-57 
TXD, 9-4 

u 


VT52 mode 

escape sequences, 4-45 
VT keyboard 
Austrian, A-2 
Belgian, A-3 
British/U.K., A-4 
Canadian, A-4 
Canadian-French, A-5 
Czech, A-6 
Danish, A-7 
Dutch, A-8 
Finnish, A-9 
Flemish, A- 10 
French, A-3 
German, A-2 
Greek, A- 11 
Flebrew, A- 12 
Flungarian, A- 13 
Italian, A- 14 
legend data, A-1 
North American, A-4 
Norwegian, A- 15 
Polish, A-16 
Portuguese, A- 17 
Romanian, A-18 
Russian, A-19 
scan codes, 8-27 
SCS, A-20 
Slovak, A- 21 
Spanish, A-22 
Swedish, A-23 
Swiss-French, A-24 
Swiss-German, A- 25 
Turkish-F, A-26 
Turkish-Q, A-27 
VT keyboards, A-1 

w 

Warning bell, 2-25 
Wi ndow 

adjustment, 3-8 
framed, 2-25 
Windowing, 2-25 
two windows, 2-26 
Wi ndows 

ASCII control functions, 12-13 
Word size, 2-47 
Writing 

direction, 2-23 
WYSE Enhanced mode, 13-1 


UDK 

correcting mistakes, 2-40 
Underlining, 5-201 
Unlocking keyboard, 5-185 
U se of VT 420 keyboards, 1- 6 
User-defined keys, 2-41, 5-163 
User-preferred supplemental character sets, 5-24 

y 

Vertical 

coupling, 2-22 
Visible bell, 2-43 
Visual attributes 

control functions, 4-20 
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X 

XON/XOFF, 9-11 
description, 11-3 
XPC flow control, 9-11 


z 

Zero symbol, 2-23 
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